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ABSTRACT 

Presented  is  the  experimental  edition  of  Unit  III: 
Energy  Relaticmships  in  My  Environment,  which  consists  of  25  life 
science  curriculum  activities  intended  for  the  13- to- 15- year-old 
educable  mentally  retarded  child.  The  curriculum  guide  is  being  used 
in  the  final  field  test  prior  to  revision.  Stressed  throughout  the 
program  are  ecological  themes,  inquiry  skills,  problem  solving 
skills,  environmental  elements,  and  applicational  behaviors  and 
attitudes.  Five  to  eight  activities  for  each  of  the  four  core  study 
a.reas  within  Unit  III  are  given  of  which  the  .follo%dLng  are  examples: 
growing  plants,  chemical  energy,  measuring  energy  values,  the  food 
chain  game,  and  the  green  machine.  Activities  are  organized  into 
materials,  teaching  strategies,  and  anticipated  student  behaviors. 
The  four  cores  consider  an  introduction  to  energy,  energy  in  food, 
energy  flow  through  food  chains  and  webs,  and  food  making  in  plants. 
The  ecological  theme  developed  is  the  complementarity  of  organisms 
and  environment.  Inquiry  skills  seen  to  be  developed  are  comparing 
and  translating.  Two  problem  solving  skills  emphasize^  are  explaining 
and  defending.  Hhe  environmental  element  considered  is  energy.  A 
desired  behavior  outcome  is  recognition  of  the  child* s  dependence  on 
his  biological  environment.  (For  related  curriculum  guides  see  EC  050 
871  through  EC  050  873  and  EC  050  875.)  (DB) 


Biological  ScU 


Unit  Hi: 
Energy  Re 
in  My  Env 


ERIC 


Biological  Sciences  Curriculum  Study 


Unit  III: 

Energy  Relationships 
in  My  Environment 

-1973 
o 

ERIC 


Copyright  (c)  1972  by  the  Biological  Sciences  Curriculum  Studv. 
For  permissions  and  other  rights  under  this  copyright/  please  v;ri 
Sciences  Curriculum  Study,  P.  0.  Box  930,  Boulder,  Colorado  803f), 

This  work  was  developed  under  a  grant  v;ith  the  U.  S.  Office  of  r:  : 
of  Health,  Education  and  Welfare.  However,  the  opinions  express', 
necessarily  reflect  the  position  or  policy  of  that  Agency,  and  in 
ment  should  be  inferred. 


us  OEPARTMCNT  OF  HEALTH 
EDUCATION  &  WELFAAE 
".t}FFtCE  or  EOUCATION 

TH»S  OOCUMfM  MAS  BEfN  «f^*«i) 
DU(fO  tXA(Tiy  AS  RtriivfO  »«oM 
THf  f'fHSON  0«  OHdANi/AtfON  f)Htu 

IONS  STAT{D  no  NO'  Nta^SAHi.> 
Rf^'RlSfNt  OHKuM  OMf^J  ()♦  »:>(, 
CA'iON  M()SiT,(;S  OH       ><  - 


1972  by  the  Biological  Sciences  Curriculum  Study.    All  rights  reserved. 
3  and  other  rights  under  this  copyright,  please  v;rite  the  Biological 
culum  Study,  P.  O.  Box  930,  Boulder,  Colorado  80302. 

developed  under  a  grant  with  the  U.  S.  Office  of  Education,  Department 
cation  and  Welfare.    However,  the  opinions  expressed  herein  do  not 
fleet  the  position  or  policy  of  that  Agency,  and  no  official  endorse- 
inferred. 


us  OEfARTMiNTOF  HEALTH 
EOUCATION  ft  WELFARE 
OfftCE  OF  EDUCATION 


tHiS  OOCUMfNt  HAS  8flN  Hff'HO 
DUCtO  fXACtlY  AS  HlCtlVft)  >  ROM 
tHf  Pf  «SON  OR  OR<,AM/ATiON  ()«!(» 
lNAflM(j  n  POINTS  Of  V»{'A  0»  OPiH 
IONS  STATU)  Di)  NOT  NKfSSAHUV 
RfPRISfNT  ()M((»Ai  c>Ml<t  0<  lOU 
CATION  POSITION  OH  'Oti(  > 


le  and  my^ 
Environment 


CONTENTS     Unit  III  Energy  Relationships  In  Ky  Env 


BSCS  staff  

 lii 

Writers  

 IV 

Evaluators.  

 V 

Introduction  

 Vll 

Floating  Activity.    Meet  The  Camera  xxvi 

Flow  Chart  To  Unit  III  xxxiii 

Aims  For  Me  tod       Environment  2 

Unit  III  Goal   ^ 

C^jectives  of  Core  A 

INTRODUCTION  TO  ENERGY  

Core  A  Rationale   2 

Background  Information  For  The  Teacher  2 

Planning  Qiide,  Core  A  

Activity  3-1.    Growing  Plants   5 

Activity  3-2.    Getting  Corked  Off  9 

AcUvity  3-3.    Experimenting  with  Heat  Energy   23 

Activity  3-4.    Hot  Or  Cold—Review  Of  Success  33 

Activity  3-5.    The  Energy  Wheel  37 


Activity  3-6.  C 

Activity  3-7.  H 

Activity  3-8.  T1 

C&jectives  of  Co: 
ENERGY 

Core  B  Rationale. 

Background  Infom 

Planning  Guide,  C 

Activity  3-9.  Po 

Activity  3-10.  i 

Activity  3-11.  M 

Activity  3-12.  M 

Activity  3-13.  A 

Activity  3-14.  p( 

Objestives  of  Cor< 
ENERGY  F] 

Core  C  Rationale., 

Background  informs 


ERLC 


CONTQITS    Unit  III  Energy  Relationships  In  %  Environment 

 .  BSCS 


ERIC 


.ill 


.IV 


....V 

..vii 
.xxvi 


.1 
.2 
.2 
.4A 
.5 
.9 


.37 


Activity  3-6.    CSiemical  Energy  47 

Activity  3-7.    How  Tall  Is  J.  Oscar  Hboperstraat  57 

Activity  3-8.    The  His^i  Flyer  55 

CHbjectives  of  Core  B 

ENERGY  IN  FOOD  


core  B  Rationale  

.XXXIXI   '2 


^  Background  Infoxmation  For  The  Teaeiier  72 

^  Planning  Guide,  Core  B  74^ 

Activity  3-9.    Pood  "Go  Power"  75 

Activity  3-10.    it  Takes  Energy  To  Live  83 

Activity  3-11.    Measuring  with  A  Balance  93 

Activitgr  3-12.    Measuring  Energy  Values  97 

Activity  3-13.    A  winner  Is  "Full  And  Healthy"  107 

Activity  3-14.    Pppeye's  Quick  Energy— Review  Of  Success  119 


CSjjestives  of  Core  C 


23  ENERGY  PLOW  THROUGH  FOOD  CHAINS  AND  WEBS  123 

J  J  Core  C  Rationale  ^24 

Background  Information  For  The  Teacher  124 


e  and  my 
Environment 


CONTENTS    Unit  III  Energy  Relationships  In  My  Envin 


Planning  Guide,  Core  C  126A 

Activity  3-15.  My  Source  Of  Pood  127 

Activity  3-16.  Who  Eats  Whom?  135 

Activity  3-17.  The  Food  Chain  Game  143 

Activity  3-18.  Construction  Of  A  Pood  Web  151 

Activity  3-19.    Nature's  Delicate  Balance-- 

Review  Of  Success  163 

C^jectives  of  Core  D 

POOD  MAKING  IN  PLANTS  173 

Core  D  Rationale  174 


Background  Informa 
Planning  Guide,  Co 
Activity  3-20.  Hu 
Activity  3-21.  Te 
Activity  3-22.  Su 
Activity  3-23.  Pi 
Activity  3-24.  Th 
Activity  3-25.  Re 


ERIC 


Unit  III  Energy  Relationships  In  My  Environment 

 BSCS 

•  •••126A  Background  Information  For  The  Teadier  174 

•  •••127  Planning  Guide,  Core  D  176 

,....135  Activity  3-20.    Hungry  Plants  177 

 143  Activity  3-21.    Testing  For  Starch  187 

,...,151  Activity  3-22.    Sun  Spots  195 

Activity  3-23.  Plants  Have  An  Air  About  Them  203 

.....163 

Activity  3-24.  The  Green  Ma<diine  209 

,....173  Activity  3-25.  Review  Of  Success  217 


le  and  my* 
Environment 


BSCS  STAFF 


WILLIAM  V.  MAYER 
Director 

MANERT  H.  KENNEDY 
Associate  Directpr 

GEORGE  M.  CLARK 
Assistant  Director 

KEITH  L.  BUMSTED 
Business  Manager 


STAFF  CONSULTANTS 
JAY  E.  ANDERSCW 
DOROTHY  S.  CURTIS 
JAMES  S.  ECKENROD 
ROY  0.  GROMME 
FAITH  M.  HICKMAN 
JILL  R.  NAGRODSKY 
FREDERICK  A.  RASMUSSEN 
JAMES  T.  ROBINSON 
NORRIS  M.   ROSS,  JR. 
HAROLD  A.  RUPERT,  JR. 
JOE  M.  STEELE 
RICHARD  R.  TOLMAN 


ILLUSTRATION  STA 


ROBERT  F.  WILSON 
Art  Director 

ESTER  A.  BAOTIST 

JUDITH  A.  BUCHER 

SUE  E.  HARTLEY 

CAROLE  L.  JENCKS 

GLORIA  M.  KROEGEF 

ARNE  L.  LUDVIGSEN 

ANN  L.  MANNERING 

WAYNE  E.  MEINEKE 

MICHAEL  J.  O'NEIL 

LAWRENCE  A.  STRAN! 

JOHN  B.  THORNTCW 

ROY  M.  UDO 


ERIC 


STAFF  CONSULTANTS 
JAY  E.  ANDEKSON 
DOROTHY  S.  CURTIS 
JAMES  S.  ECKENRCX) 
ROY  0.  GRQMME 
FAITH  M.  HICKMAN 
JILL  R.  NAGRODSKY 
FREDERICK  A.  RASMUSSEN 
JAMES  T.  ROBINSON 
NORRIS  M.  ROSS,  JR. 
HAROLD  A.  RUPERT,  JR. 
JOE  M.  STEELE 
RICHARD  R.  TOLMAN 


ILLUSTRATION  STAFF 

ROBERT  F.  WILSON 
Art  Director 

ESTER  A.  BAUTISTA 

JUDITH  A.  BUCHER 

SUE  E.  HARTI£Y 

CAROLE  L.  JENCKS 

GLORIA  M.  KROEGER 

ARNE  L.  LUDVIGSEN 

ANN  L.  MANNERING 

WAYNE  E.  MEINEKE 

MICHAEL  J.  O'NEILL 

LAWRENCE  A.  STRAND 

JOHN  B.  THORNTON 

ROY  M.  UDO 


SECRETARIAL  STAFF 
KATHY  CAMPASSI 
EUNICE  COMBS 
MELISSA  COONEY 
ROSALIND  FRASCONA 
VETA  HARTMAN 
SHIRLEY  RUPP 
DONNA  SANERIB 
MEREDITH  SHIELDS 
KAY  SIEBEN 
LYNN  2ARINA 

LIBRARIAN 
JUDITH  SCHRAG 


ERJC 


iv 


ERLC 


e  and  my 
Environment 


Writeis  and  CcMnmittees.  1971-73  Experimental  Mate: 


1971  Sumroer  Writing  Team 


THOMAS  E.  ALLEN 

Florida  State  University 
Tal lahassee ,  Florida 

JOSEPHINE  A.  BENNETT 
Whitehaven  High  School 
South  Memphis,  Tennessee 

DONALD  R.  DAUGS 

University  of  Victoria 
Victoria,  B.  C. ,  Canada 

FLORENCE  B.  HAAG 

Ida  Patterson  School 
Eugene,  Oregon 

CRE6G  INGRAM 

Southwest  Educational 
Development  Center 
Cedar  City,  Utah 


JO  ANN  JEPPSON 
Granite  Park  Jr. 
Salt  Lake  City, 


High  School 
Utah 


KEITH  MORRILL 

South  Dakota  State  University 
Brookings,  South  Dakota 

NORRIS  M.  ROSS,  JR. 
Nicolet  High  School 
Milwaukee,  Wisconsin 


WILLIAM  G.  VOLANTE 

Turkey  Hill  Middle  School 
Lunenburg,  Massachtisetts 

MARTHA  M.  WILLIAMS 

Kepner  Jr.  High  School 
Denver,  Colorado 


Project  Advisory  Committee 

WILLIAM  R.  REID,  Chairman 
University  of  Florida 
Gainesville,  Florida 

ROBERT  L.  ERDMAN 
University  of  Utah 
Salt  Lake  City,  Utah 

WARREN  HEISS 

Mont  Clair  State  College 
Montclair,  New  Jersey 

JERRY  H.  HUBSCHMAN 

Wright  State  University 
Dayton,  Ohio 

EDWARD  L.  MEVEN 

University  of  Missouri 
Col\in^iai  Missouri 


19 

WALTER  AUFFENBERG 
Florida  State  Muse\am 
Gainesville,  Florida 

WILLIAM  EDWARI^ 

Laramie  County  Commui 
Cheyenne,  Wyoming 

WREN  GREEN 

University  of  Britisl 
Vancouver,  B*  C,  Caj 

FLORENCE  HAAG 

Ida  Patterson  School 
Eugene,  Oregon 

JERRY  HUBSCHMAN 

Wright  State  Univers 
Dayton,  Ohio 

CANDACE  LIGHT 

Hodgkins  Jr.  High  Sd 
Denver,  Colorado 

KEITH  MORRILL 

South  Dakota  State  U: 
Brookings,  South  Dak< 

ALICE  OGURA 

Balarat  Environmenta 
Denver,  Colorado 


Writers  and  Committees,  1971-73  Experimental  Materials 


BSCS 


1972  Summer  Writing  Team 


G.  VOLANTE 
Hill  Middle  School 
burg,  Massachusetts 

M*  WILLIAMS 
r  Jr.  High  School 
Colorado 


Advisory  Committee 

R.  REID,  Chairman 
rsity  of  Florida 
sville,  Florida 

L*  ERDMAN 
rsity  of  Utah 
.Lake  City,  Utah 

HEISS 

Hair  State  College 
ilair,  New  Jersey 

HUBSCHMAN 
It  State  University 
)n,  Ohio 

L.  ME YEN 

rsity  of  Missouri 
ibiai  Missouri 


WALTER  AUFFENBERG 
Florida  State  Museum 
Gainesville,  Florida 

WILLIAM  EDWARDS 

Laramie  County  Community  College 
Cheyenne,  Wyoming 

WREN  GREEN 

University  of  British  Columbia 
Vancouver,  B.  C. ,  Canada 

FLORENCE  HAAG 

Ida  Patterson  School 
Eugene,  Oregon 

JERRY  HUBSCHMAN 

Wright  State  University 
Dayton,  Ohio 

CANDACE  LIGHT 

Hodgkins  Jr.  High  School 
Denver,  Colorado 

KEITH  MORRILL 

South  Dakota  State  University 
Brookings,  South  Dakota 

ALICE  OGURA 

Balarat  Environmental  Center 
Denver,  Colorado 


JOAN  PETERS 

Boulder,  Colorado 

NORRIS  M.  ROSS,  JR. 
Nicolet  High  School 
Milwaukee  Wisconsin 


BSCS  Project'  Staff 

JAY  E.  ANIffiRSON,  1971-72 
GEORGE  M.  CLARK,  1971-73 
DOROTHY  S.  CURTIS,  1972-73 
ROY  0.  GROMME,  1971-73 
FAITH  M.  HICKMAN,  1971-72 
H.  WAYNE  JOHNSON,  1972 
MANERT  H.  KENNEDY,  1971-73 
JILL  R.  NAGRODSKY,  1972-73 
NORRIS  M.  ROSS,  JR.,  1972-7  3 
HAROLD  A.  RUPERT,  1971-73 
JOE  M.  STEELE,  1971-73 
RICHARD  R.  TOLMAN,  1971-73 

Me  and  My  Environment 
Support  Staff 

EILEEN  BURKE,  1972 
MELISSA  COCWEY,  1971-73 
JOANNE  KLEBBA,  1972 
LYNN  ZARINA,  1971-73 


ERLC 


e  and  my 
Environment 


Evaluators 


Test 


JUNE  ALLBRANDT 

Lake  Junior  High  School 
Denver,  Colorado 

ALICE  BIOiAM 

Aycock  Junior  High  School 
Raleigh,  North  Carolina 

CECILIA  FARMER 
,R.  0.  Gibson  Jr.  High  School 
Las  Vegas,  Nevada 

SHELDON  FINE 

Intermediate  School  148 
Bronx,  New  York 

CARL  HOFF 

Lafayette  Middle  School 
Lafayette,  Colorado 

ALMA  JENKINS 

Skiles  Middle  school 
Evans ton,  Illinois 

MOLLIE  KITE 

The  Pathfinder  School 
Bethel  Park,  Pennsylvania 


rs,  1972-74  Experimental  Edition^  Field  Tes 

VITO  LOMBARDO 

F,  D.  R.  Middle  School 
Bristol,  Pennsylvania 

DOVGLPiS  McCULLOUGH 
L.  Y.  Cairns  School 
Edmonton,  Alberta,  Canada 

EDWARD  McNULTY 
Eastwood  School 
Kirkville,  New  York 

JOAN  McNULTY 

Central  Junior  High  School 
DeWitt,  Iowa 

EVA  REEDY 

Benjamin  Franklin  Jr.  High  School 
San  Francisco,  Cslifornia 

EDWARD  SHERMAN 

Intermediate  School  131 
Bronx,  New  York 

HOWARD  SHIPLEY 

Judsons  Hill  SchooJ. 
Morris town,  Tennessee 


r 


Evaluators 


BSCS 


?t  Teachers »  1972-74  Experimental  Edition »  Field  Test  II 

VITO  LOMBARDO 

F.       R.  Middle  School 
Bristol,  Pennsylvania 

DOUGLAS  McCULLOUGH 
L*  Y.  Cairns  School 
Edmonton,  Alberta,  Canada 

EDWARD  McNULTY 
Eastwood  School 
Kirkville,  New  York 

JOAN  McNULTY 

Central  Junior  High  School 
DeWitt,  Iowa 

EVA  REEDY 

Benjamin  Franklin  Jr*  High  School 
San  Francisco,  California 

EDWARD  SHERMAN 

Intermediate  School  131 
Bronx,  New  York 

HOWARD  SHIPLEY 

Judsons  Hill  School 
Morris town,  Tennessee 


EDITH  SHIPMAN 

Pacific  Prevocational  School 
Seattle,  Washington 

BETTY  SILVERTHORN 

Selah  Junior  High  School 
Selah,  Washington 

JOSEPH  SOUS A,  JR. 

Harrington  Way  Jr.  High  School 
Worcester,  Massachusetts 

HILDA  THACH 

Pierson  Junior  High  School 
Kansas  City,  Kansas 

SUSAN  THOMASGARD 
Merrill  Junior  High  School 
Denver,  Colorado 

MARY  WHITE 

Shawnee  Junior  High  school 
Louisville,  Kentucky 

SUE  WRIGHT 

West  Locust  Street  School 
Wilmington,  Ohio  » 


L  ERIC 


VI 


e  and  my* 
Environment 


Eva  lua  tors 


Evaluation  Consultants 


PHILLIP  BASHOOK 

University  of  Illinois 
Medical  Center 
Chicago^  Illinois 

ROBERT  ENNIS 

University  of  Illinois 
Ui^ana^  Illinois 

JAMES  J.  GALLAOIER 

University  of  North  Carolina 
Chapel  Hill,  North  Carolina 

GENE  V.  GLASS 

University  of  Colorado 
Boulder,  Colorado 

ERNEST  R.  HOUSE 

University  of  Illinois 
Urbana,  Illinois 


JAMES  A.  JONES 

Syracuse  University 
Syracuse,  New  York 

WILLARD  JONES 

Rocky  Mountain  Special  Education 
Instructional  Materials  Center 
Greeley,  Colorado 

OLIVER  KOLSTOE 

University  of  Northern  Colorado 
Greeley,  Colorado 

MARLYS  MITCHELL 

University  of  North  Carolina 
Chapel  Hill,  North  Carolina 

DOUGLAS  SJOGREN 

Colorado  State  University 
Fort  Collins,  Colorado 


Test  Teachers 


LARRY  ALLEN 

Sentinel  High  g 
Missoula,  Monta 

VINCENT  ALVINO 
Goleta  Valley  J 
Goleta,  Califor 

DANNETTE  BOYLE 
Nevin  Platte  Jr 
Boulder,  Colora< 

JO  ANN  JEPPSON  (1 
Granite  Park  Jr 
Salt  Lake  City, 

STEVE  JOHNSON 
•Central  School 
Missoula,  Montai 

CANDACE  LIGHT 
Hodgkins  Jr.  Hi< 
Denver,  Colorad< 


ERJ.CV  ^ 


CECIL  LINDER 

Roosevelt  Jr.  Hi 
Eugene,  Oregon 

RICHARD  MATHIS 
Shadow lawn  Lean 
Arlington,  Tenn< 


Eva lua tors 


BSCS 


Test  Teadiers»  1971*73  Experimental  Edition,  Field  Test  I 


.  JONES 

use  University 
iise.  New  York 

JONES 

Mountain  Special  Education 
actional  Materials  Center 
iy#  Colorado 

:OLSTOE 

:sity  of  Northern  Colorado 
iy*  Colorado 

1ITCHELL 

rsity  of  North  Carolina 
Hill,  North  Carolina 

SJOGREN 

tdo  State  University 
:ollins,  Colorado 


LARRY  ALLEN 

Sentinel  High  School 
Missoula,  Montana 

VINCENT  ALVINO 

Goleta  Valley  Jr,  High 
Goleta,  California 

DANNETTE  BOYLE 

Nevin  Platte  Jr.  High 
Boulder,  Colorado 

JO  ANN  JEPPSON  (1971-72) 
Granite  Park  Jr.  High 
Salt  Lake  City,  Utah 

STEVE  JOHNSON 
Central  School 
Missoula,  Montana 

CANDACE  LIGHT 

Hodgkins  Jr.  High 
Denver,  Colorado 

CECIL  LINDER 

Roosevelt  Jr.  High 
Eugene,  Oregon 

RICHARD  MATHIS 

Shadowlawn  Learning  Center 
Arlington,  Tennessee 


EDWARD  KcCANN 

Mon  Valley  School 

West  Mifflin,  Pennsylvania 

WALLIS  MOODY 
Cole  Jr.  High 
Denver,  Colorado 

MICHAEL  RAE  (1972-73) 
Granite  Park  Jr.  High 
Salt  Lake  City,  Utah 


THOMAS  RODGERS 

Prank  P.  Garside  Jr. 
Las  Vegas,  Nevada 


High 


MARY  D.  SMITH 

James  E.  Shepard  Jr.  High 
Durham,  North  Carolina 

FRED  STRICKLAND 

Nf;than  Weeks  Jr.  High 
I^s  Moines,  Iowa 

CARLA  WATTS  (1972-73) 
UNC  Laboratory  School 
Greeley,  Colorado 

AUGUST  ZEITLOW  (1971-72) 
UNC  Laboratory  School 
Greeley,  Colorado 


ERIC 


e  and  my* 
Environment 

y 


INTRODUCTION 


The  project  to  develop  a  life  science  curriculum  for  the  educable 
mentally  handicapped  (EMH)  was  originally  funded  in  the  summer  of 
1969  by  the  Division  of  Research,  Bureau  of  Education  for  the 
Handicapped,  United  States  Office  of  Education.    The  project  is 
charged  with  writing,  field  testing,  evaluating,  and  disseminating 
materials  dealing  with  topics  in  life  sciences  for  the  EMH  popula- 
tion in  our  schools. 

ME  NOW,  ths  BSCS  model  life  science  program  for  educable  mentally 
handicapped  youngsters  in  the  11-  through  13-year  age-group,  has 
been  released  and  is  available  from  Hubbard  Scientific  Company  of 
Northbrook,  Illinois. 

On  the  basis  of  the  success  of  the  ME  NOW  program,  and  in  antici- 
pation of  meeting  further  student  and  instructor  needs,  the  Bureau 
of  Education  for  the  Handicapped  has  provided  the  BSCS  with  a 
three-year  continuation  grant  to  develop  model  materials  for  13- 
to  15-year-old  EMH  students.    Recognition  by  the  educational 
community  of  the  need  for  special  emphasis  on  matters  of  ecological 
concern  led  the  BSCS  staff  to  decide  early  in  the  project  that  a 


portion  of  the  mater 
mental  studies*  The 
which  is  entitled  ME 

In  May  1971,  a  plann 
the  developnent  of  MI 
by  the  five  members 
field  of  special  educ 
writing  team  consist 
biology  teachers;  an< 
guidelines  covering 
target  population  of 
and  the  needs  of  thes 
studies.    A  multidime 
cognitive  and  affecti 
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portion  of  the  materials  for  EMH  students  should  focus  on  environ- 
menta:  studies.  The  time  line  for  developing  this  new  curriculum, 
which  IS  entitled  ME  AND  MY  ENVIRONMENT,  is  shown  below. 

in  May  1971,  a  planning  conference  was  held  to  prepare  guidelines  for 
the  development  of  ME  AND  MY  ENVIRONMENT.    The  Conference  was  attended 
by  the  five  members  of  the  advisory  committee,  four  of  whom  are  in  the 
field  of  special  education  and  the  fifth  is  i ^  biology;  the  project 
writing  team  consisting  of  five  special  education  teachers  and  five 
biology  teachers;  and  the  BSCS  project  staff.    Conferees  developed 
guidelines  covering  areas  of  environmental  concern  and  utility  for  the 
target  population • of  children,  the  characteristics  of  this  population, 
and  the  needs  of  these  children  that  might  be  met  through  environmental 
studies.    A  multidimensional  model  incorporating  the  science  content, 
cognitive  and  affective  behaviors,  ecological  themes,  contextual  focus, 
and  needs  of  the  children  resulted  from  the  planning  conference.  Follow- 
ing- the  conference ,  the  BSCS  project  staff  prepared  a  proposed  content 
and  objective  outline  for  the  curriculum.    A  thorough  study  was  made  of 
the  existing  literature  covering  the  physical,  social,  and  psychological 
needs  of  handicapped  adults,  the  staff  then  attempted  to  identify  which 
of  those  needs  might  be  met  by  ME  AND  MY  ENVIRONMENT. 


Summer,  1971  -  Initial  writing  conference 
1971-72  acad«nic  year  -  Initial  testing 
Summer,  1972  -  Revision 


1972-73  academic  year  -  Large-scale  field  test 


summer,  1973  -  Revision 


1973-74  academic  year  -  Conclusion  of  field  test 
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THE  ROLE  OF  THE  TEACHER  IN  THIS  EXPERIMENTAL  EDITIW 

This  curriculum  has  been  written  by  teachers;  it  vrill  be  tested  and  modified  by  teachers.    BSCS  has  att 
enthusiastic  teachers  for  this  development,  testing,  and  modification.    Ten  of  these  teachers  served  as 
More  were  selected  as  experimental  teachers  to  provide  the  best  possible  initial  field  test  of  the  curr 
feedback  for  the  revision  depends  heavily  upon  the  resourcefulness  of  these  teachers.    This  means  that 
including: 

1.  Inqplementing  the  strategies  and  activities  exactly  as  they  have  been  written.  Only  when  the  combin 
curriculum  as  prescribed  are  analyzed  can  its  strengths  and  weaknesses  be  revealed. 

2.  Developing  a  feel  for  the  inquiry  strategy,  flow  of  activities,  and  ultimate  student  behaviors  arou 
this  understanding  of  the  rationale  of  this  program,  the  test  teachers  must  suggest  extensions  of  s 
invent  yet  others  as  needed  that  would  enable  their  students  to  achieve  the  objectives  v^en  the  spe 

3.  Providing  timely,  accurate,  and  detailed  feedback  specifying  strengths  and  weaknesses,  modification 
activity. 

4.  Contributing  to  the  actual  writing  of  the  curricultam  in  a  few  of  the  open-ended  situations.  We  purj 
at  spots  where  we  have  given  you  the  opportunity  to  develop  a  portion  of  an  activity  in  depth.  Not 
but  it  will  enable  us  to  identify  potential  writers  among  the  group  of  test  teachers. 

The  following  outline  will  provide  you  with  an  overview  of  the  major  components  of  the  programs 
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ill  be  tested  and  modified  by  teachers.    BSCS  has  attempted  to  fi^^d  highly  skilled,  flexible,  and 
g,  and  modification*    Ten  of  these  teachers  served  as  writers  to  create  the  materials*  Foiirteen 
vide  the  best  possible  initial  field  test  of  the  curriculum.    The  success  of  this  test  in  providing 
resourcefulness  of  these  teachers.    This  means  that  the  test  tecichers  have  several  responsibilities, 
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strengths  and  weaknesses  be  revealed. 

ow  of  activities,  and  ultimate  student  behaviors  around  which  the  curricultm  is  organized.  Through 
ogram,  the  test  teachers  must  suggest  extensions  of  scmie  activities,  modifications  of  others,  and  ^ 
their  students  to  achieve  the  objectives  when  the  specified  strategies  are  inadequate. 

ack  specifying  strengths  and  weaknesses,  modifications,  alternatives,  and  student  responses  for  each 


Iculum  in  a  few  of  the  open-ended  situations.    We  purposely  have  provided  blank  pages  in  the  manual 
ty  to  develop  a  portion  of  an  activity  in  depth.    Not  only  will  this  give  ideas  to  the  future  writers, 
iters  among  the  group  of  test  teachers. 


rview  of  the  major  components  of  the  program 
Inquiry  Skills 


Problem  Solving 
Skills 

Envi  ronmental 
Elements 

Experimenting 

Space 

Knowing  What  The 

Problem  Is  And  What 

To  Do  To  Solve  It 

Shelter 

Applicational  Behaviors 
And  Attitudes 


E 

snts 


Observing 


Identifying 


The  student  develops: 

— a  sense  of  self-identity, 

~a  success  syndrome. 

— an  attitude  of  inquiry. 
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UNIT  II.     ME  AS  A  HABITAT 

Microbes  And  Me 

Disease  in  People  Habitats 
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—skills  in  functional,  receptive, 
and  expressive  communication 
about  his  environment. 

—skills  in  recognizing  environ- 
mental landmarks  and  utilizing 
these  for  orientation  and 
mobility. 

-a  recognition  of  his  social 
dependence  on  others  and  his 
biological  dependence  on  the 
environment. 

-an  understanding  of  the  inter- 
relationships between  environ- 
mental components. 

-skills  in  employing  systematic 
problem-solving  techniques  to 
persistent  problems  of  daily 
life. 

-skills  in  hygienic  personal  body 
care* 

-skills  in  the  selection^  prepara- 
tion, and  storage  of  food. 
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SOKE  GENERAL  OBJECTIVES 

1.    To  help  the  mentally  handicapped  child  develop  interests #  skills, 
and  positive  attit\ides  through  experiences  with  scientific  ~ 
especially  biological  —  concepts. 

2*    To  provide  the  mentally  handicapped  child  with  challenging 
intellectual  activity  at  a  level  commensurate  with  his 
ability  to  respond  effectively* 
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4*  To  contribute  to  t 
social  maturity  an 


BSCS 


r 

Inquiry  Skills 

Problem  Solving 
Skills 

Environmental 
Elements 

Applicat Lonal  Behaviors 
And  Attif.udes 

rces 

Speculating 

Recognizing  Problems 
And  Formulating 
Questions 

Water 

— an  attitude  of  self -concern,  as 
well  as  social  ccmcem,  related 
to  his  environment* 

Predicting 

Designing  Experiments 

Man 

— skills  in  making  independent 
decisions  that  relate  to  the 
quality  of  his  environment* 

*-a  feeling  of  oon^etence  in  dealing 
with  his  environment* 

— a  basis  for  aesthetic  apprecia- 
tion* 

E 

!&kill  that  may  lead  to  a  hobby 
or  avocation  over  a  lifetime* 

— an  attitude  about  and  concern  for 
overcrowding  and  its  social  and 
personal  inqplications* 

3*    To  aid  the  child  in  establishing  functional  modes  of  living  through 
heightened  observation,  a  mil-developed  curiosity,  an  increased 
p  interests,  skills,  measure  of  self-confidence,  and  a  sense  of  responsibility  to  and 

th  scientific  ~  for  his  environment* 


4.    To  contribute  to  the  development  in  the  child  of  a  higher  level  of 
h  challenging  social  maturity  and  emotional  stability  that  can  lead  to  increased 

i  with  his 
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vocational  proficiency,  realistic  self-concept,  creative  self- 
e:q>ression,  and  more  effective  assimilatiorj^vto  the  coromtinity. 

5.  To  develop  in  the  child  a  knowledge  of  himself  in  relation  to 
his  environment,  along  with  a  tendency  to  app%y  this  knowledge 
to  the  teisks  of  everyday  living.  \ 

6.  To  contribute  to  increased  knowledge  about  the  learning 
characteristics  and  limitations  of  the  educable  mentally 
handicapped  pupil,  and  about  effective  strategies  for 
instruction. 

BASIC  ASSUMPTIC»4S  UNDERLYING  THE  DESIGN  FOR  THE  CURRICULUM  MATERIALS 

In  the  initial  discussions  with  the  special  education  community,  some 
basic  assumptions  for  the  development  of  the  life  science  materials 
were  identified.    These  were  revised  somewhat,  based  on  the  develop- 
ment and  testing  of  ME  NOW,  to  form  the  underlying  assumptions  for 
the  development  of  ME  AND  MY  ENVIRONMENT. 

1.  Ideas  must  be  developed  with  a  minimum  of  reading  on  the  part  of 
the  student* 

2.  Vocabulary,  vrtiere  possible,  should  involve  functional  rather  than 
technical  language,  although  technical  names  are  taught  when 
these  may  be  useful  to  the  student. 

3.  Entry  points  should  be  concerned  with  concrete,  tangible  "things,* 
rather  than  with  abstract,  intangible  ideas  or  concepts. 

4.  The  classroom  environment  and  the  materials  should  not  be 
cluttered  with  distractors;  however,  a  variety  of  perceptual 
iiKJdes  and  instructional  media  should  be  used  (e.g.,  sight, 
touch,  smell,  etc.). 
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Activities  should  be  developed  in  small,  discrete  units  that  build 
on  or  reinforce  a  concept  or  skill. 

Learning,  for  the  EMH  student,  requires  slower  pacing,  greater 
redundancy,  and  time  for  participatior  by  each  student.  The 
instructional  materials  should  be  student-doing  rather  than 
student-watching . 

An  activity  must  involve  the  student  in  ways  of  applying  the 
desired  behavior;  transfer  cannot  be  assumed. 

EMH  children  need  and  can  respond  effectively  to  an  activity- 
oriented  instructional  approach. 

The  curriculum  should  be  designed  to  provide  students  with  an 
experience  in  science  as  inquiry,  through  the  exploration  of 
their  environment. 

Most  teachers  of  the  Educabl^  Mentally  Handicapped  will  need 
specific  directions  in  using  inquiry  strategies  for  teaching 
science  concepts. 

The  teachers  of  the  Educable  Mentally  Handicapped,  for  the  most 
part,  are  not  science-oriented;  therefore,  the  materials  should  be 
specific  with  regard  to  science  techniques. 

The  materials  and  methods  must  allow  for  attention  to  individual 
differences  and  to  specific  learning  characteristics  of  the 
population. 

To  achieve  the  objectives,  designers  of  the  materials  should 
attempt  to  create  a  balance  between  detail  and  motivation;  that 
is,  the  amount  of  minute  and  abstract  detail  th%t  can  be  learned 
is  probably  a  function  of  the  interest  and  motivation  that  can 
be  established  to  deal  with  it. 
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mjOR  AIMS  FOR  ME  AND  MY  ENVtRONMENT»  A  JUNIOR  HIGH  EMU 
SCIENCE  CURRICPmM 

The  curriculum  includes  instruction  related  to  the  personal  well- 
being,  self-worth,  confidence,  and  successful  coping  of  each  person 
to  meet  persistent  daily  life  problems.    The  major  aims  are: 

1,  Development  in  each  child  of  a  sense  of  identity  as  a  person  who 
has  some  degree  of  control  over  and  can  act  on  his  environment. 
This  will  lead  to  a  degree  of  self-determination  based  on  a 
rational  coping  with  situations  rather  on  a  passive  compliance 
or  an  impulsive  response  to  problems. 

2,  Development  in  each  child  of  a  success  syndrome.    More  than 
anything  else,  each  activity  is  intended  to  be  a  success 
experience  for  each  child.    It  is  the  teacher's  responsibility  - 
almost  obligation  -  to  see  that  each  child  succeeds  at  a  level 
that  is  challenging  to  his  abilities  and  that  preserves  his 
self-respect.    It  is  a  further  responsibility  of  the  teacher 
to  point  out  his  achievement.    As  a  group,  the  students  should 
help  each  individual  fit  what  he  has  done  into  a  pattern  of 
acccHnplishment . 

The  curriculum  is  intended  to  be  intellectually  stimulating,  and 
exploratory  for  each  student,  and  to  induce  him  to  become  actively 
involved.    It  should  encourage  the  following  outcome: 

3,  Develofxnent  in  each  child  of  an  interest  that  could  become  a 
hobby  or  avocation  over  a  lifetime  (through  an  exposur^^  to  an 
array  of  experiences  in  scien'^e) .    It  is  hoped  that  many  children 
will  find  some  area  —  perhaps  growing  plants,  caring  for 
animals,  identifying  flowers,  collecting  things,  or  simply 
enjoying  outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge  in.  This 

y         would  provide  a  means  of  self-expression,  and  (perhaps)  allow 
Q         scxne  degree  of  sharing  or  involvement  with  others. 
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The  curriculum  is  organized  around  eight  ecological  themes.    There  are 
some  specific  content  objectives  related  to  these.    The  ultimate 
objectives  are: 

4.  Development  in  each  child  of  a  sense  of  relationship  and  empathy 
with  otu^r  living  things.     It  is  hoped  this  will  lead  to  a  positive 
regard  and  caring  about  what  affects  them  as  individuals  and  as 

a  group,  because  what  affects  them  affects  the  community  of  man. 

5.  Development  in  each  child  of  an  understanding  of  environmental 
conditions  that  will  lead  to  a  sense  of  responsibility  for  the 
environment  and  actions  that  protect  or  improve  it. 

These  are  the  five  overriding  aims  that  should  serve  as  reference  points 
for  teachers  and  guide  much  of  what  they  plan  and  do  in  the  classroom. 
A  junior  high  student  in  one  of  the  first  classes  that  tested  these 
materials  expressed  what  is  needed  this  way:         just  feel  that  if  we 
want  these  kids  to  improve,  and  uhat's  the  whole  idea  of  it,  you  have 
to  bring  these  kids  a  certain  amount  of  happiness.    You  have  got  to 
make  them  feel  that  they  are  really  wanted.    If  they  are  wanted,  they 
will  try  a  little  harder.    That  sounds  kind  of  childish,  I  suppose,  but 
it  works. . .Another  thing. . .always  inspire:   'Come  on,  put  your  best  foot 
down  —  try  it  again.'    You  know,  things  like  that.    I  mean,  to  me, 
just  the  tone  of  voice  makes  a  difference  to  me  cibout  going  out  or 
staying  in  this  class.    I  just  feel  that  they  don't  want  me  —  And  they 
don't,  (when  their  tone  says)   'Oh,  Eddie!    Why  did  he  have  to  come 
today? ' " 

ECOLOGICAL  THEMES 

Since  the  original  planning  conference  for  the  development  of  ME  AND 
MY  ENVIRONMENT,  eight  ecological  themes  have  emerged  whijh  seem  to 
encompass  the  major  ideas  and  concepts  (i.e.#  the  science  content) 
that  the  curriculum  development  team  sees  as  appropriate  for  this 
student  population.    These  themes  are  broad  generalizations,  some 
understanding  of  v;hich  appears  to  be  a  prerequisite  for  coping  with 
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one's  own  environment  as  well  as  with  society's  environmental 
problems.    The  themes  are  probably  best  thought  of  as  unifying 
threads  which  run  throughout  the  curriculxun. 

1.     INTERRELATIONSHIPS  OF  ENVIRONMENTAL  COMPONENTS. 

"When  we  try  to  pick  out  anything  by  itself,  we  find  it  hitched  to 
everything  else  in  the  universe."    -John  Muir 

Life  is  entirely  dependent  upon  the  things  that  the  environment 
supplies:    air,  water,  food,  shelter,  and  subtle  things  such  as  a 
suitable  temperaiiure  and  humidity.    Animals  depend  upon  other  animals 
or  plants  for  food.    Scavengers  (carrion  and  detritus  feeders)  and 
decomposers  (bacteria  and  fungi)  obtain  their  nutrition  from  the 
remains  of  living  organisms.    Green  plants  depend  upon  sunlight,  air, 
water,  and  minerals  from  their  environment  and  form  the  base  upon 
which  all  organisms  are  interconnected  by  food  chains  and  complex 
food  webs. 

Organisms  interact  with  each  other,  and  with  the  environment,  in  a 
variety  of  ways  in  addition  to  the  eater-eaten  relationships  of 
food  chains  or  webs.    Plants  ccanpete  with  each  other  for  light, 
water,  soil  nutrients,  and  growing  space.    Animals  compete  for 
available  food  resources,  space,  and  shelter,    other  relationships 
include  parasite-host  and  patho^-en-host  interactions. 

The  important  consequence  of  this  theme  is  that  actions  are  not 
singular,  nor  do  they  have  singular  impact.    Man's  competitive 
interactions  have  far-reaching,  often  unknown  consequences.  For 
example,  clearing  land  for  raising  agricultural  crops  destroys  the 
habitat  for  plants  and  animals  and  disrupts  certain  food  webs,  while 
establishing  suitable  habitat  for  agricultural  species.    The  resulting 
monocultures  are  often  vulnerable  to  attack  by  pests  because  populations 
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of  natural  predators  have  been  removed.    Attempts  to  control  these 
competitive  organisms  through  applications  of  pesticides  may  simply 
exacerbate  the  situation  by  killing  nontarget  organisms  such  as 
predators,  scavengers,  and  decomposers  which  are  actually  beneficial • 
Similarly,  herbicides  used  in  control  of  weeds  which  are  competing  with 
crops  may  destroy  habitats  for  natural  predators,  making  additional 
applications  of  insecticides  necessary;  these  in  turn  may  kill  more 
nontarget  beneficial  organisms*    Numerous  studies  have  shown  that 
large-scale,  indiscriminate  use  of  pesticides  may,  in  the  long  run, 
actually  decrease  agricultural  productivity,    in  addition,  manufacture, 
transport,  and  application  of  pesticides  and  fertilizers  contribute  to 
air  and  water  pollution,  thereby  adding  to  the  degradation  of  vital 
resources  upon  which  all  life  depends.    This  is  but  one  simple  exanmle 
of  a  myriad  possibilities.    If  we  expect  students  to  start  thinking  in 
terms  of  consequences,  it  is  imperative  that  they  realize , and  appre- 
ciate  that  life  depends  upon  interrelationships  and  that  apparently 
simple  actions  may  have  far-reaching  implications. 

2.     DIVERSITY  AND  PATTERN. 

i' 

There  is  great  diversity  in  the  environment.    Differences  in  climate 
and  topography  generate  different  environments  made  up  of  different 
communities  of  plants  and  animals.    Plants  and  animals  differ  as  they 
are  adapted  to  perform  different  functions.    Even  within  a  species 
there  is  diversity.    But,  it  is  possible  to  find  patteriis  within  that 
diversity.    Recognizing  patterns  helps  one  conceptualize  and  understand 
the  functioning  and  interrelationships  of  all  environmental  elements 
within  the  biosphere. 

If  one  looks  at  the  organisms  in  any  habitat,  he  discovers  a  variety 
of  sizes,  shapes,  and  colors.    Further  examination  will  reveal  groups 
of  organisms  that  are  related  in  various  ways,  e.g.  some  produce  food 
(producers)  while  others  feed  upon  these  producers  (cons«ners) .  We 


\ 


XXV  ^ 


e  and  my* 
Environment 


find  that  the  organisms  are  all  related  in  a  pattern  foiming  a  food 
web. 

Diversity  is  thought  to  enhance  the  stability  of  a  system,  for  it 
provides  alternate  ch2mnels  of  energy  or  materials  flow  if  part 
of  the  system  is  lost  or  overburdened.    For  example ,  consider  a 
single  food  chain:    plants,  grasshoppers,  frogs,  snakes.    If  one 
link  in  the  chain  is  lost,  e.g.  the  grasshoppers  are  wiped  out  by 
insecticides,  all  links  beyond  that  one  will  also  be  lost  if  they 
have  no  alternative  sources  of  food.    In  a  complex  food  web,  however, 
a  link  may  he  lost  without  destroying  the  system;  links  beyond  the 
missing  one  may  turn  to  another  channel  for  food  (e.g.,  the  frogs 
may  exploit  another  type  of  insect  food  resource).    Thus,  pre- 
serving diversity  may  be  necessary  in  preserving  the  stability 
of  the  life  support  system  of  the  biosphere.    Man  cannot  exist 
alone . 

It  is  often  said  that  variety  is  the  spice  of  life.  Diversity 
majces  the  environment  less  monoconous  and  more  interesting.  This 
aesthetic  ccxnponent  should  receive  emphasis  in  the  curriculum. 

3.     COMPLEMENTARITY  OF  ORGANISMS  AND  ENVIRONMENT. 

A  complement  is  something  that  ccmipletes  or  fills  out  something. 
Complementarity  in  this  context  refers  to  the  completion  brought 
about  by  interrelationships  vrtiich  are  dependent  upon  one  another. 
A  few  examples  should  clarify  the  meeming  of  this  theme. 

Organisms  use  material  things  from  the  environment  and,  in  turn  recycle 
things  to  the  environment  which  may  be  used  by  other  organisms.  Thus, 
the  presence  of  organisms  modifies  the  environment  in  various  ways,  some 
of  which  make  the  environment  more  suitable  for  other  organisms.  Plants 
use  carbon  dioxide  and  release  more  oxygen  than  they  use.  Consumer 
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organisms  (animals,  decomposers)  use  oxygen  and  release  carbon  dioxide. 
Both  the  producers  and  consumers  are  dependent  upon  the  environment  for 
these  resources,  and  the  balance  of  these  materials  in  the  environment 
is  likewise  dependent  upon  both  groups  of  organisms. 

Without  scavengers  and  decomposers  there  would  be  a  prodigious  accumula- 
tion of  the  remains  of  once  living  orgcmisms  cluttering  up  the 
environment.    Probably  all  of  the  available  carbon,  oxygen,  and  other 
essential  elements  would  be  tied  up  in  these  dead  remains.    Life  would 
have  come  to  a  screeching  halt  a  long  time  ago! 

The  presence  of  plants  improves  the  water-holding  capacity  of  a  watershed 
and  helps  prevent  erosion  of  the  soil  by  wind  and  water.    Plants  reduce 
the  rate  of  evaporation  of  soil  water  but  at  the  same  time  release  it  to 
the  atmosphere.    Thus,  plants  play  a  vital  role  in  the  water  cycle  and 
influence  local  climates  through  the  regulated  flow. 

Plant  succession  is  a  classic  example  of  complementarity.    An  abandoned 
field,  new  roadside,  or  similar  disturbed  area  is  quickly  invaded  by 
hardy  pioneer  plants  which  we  usually  think  of  as  weeds.    As  these  grow, 
die,  and  decay,  they  modify  the  immediate  environment  and  are  replaced 
by  plants  which  are  better  adapted  to  the  new  conditions.    These,  in 
turn,  cause  further  modifications  and  are  replaced  by  other  populations; 
finally  a  relatively  stable  community  exists  that  is  able  to  replace 
itself  and  that  is  in  dynamic  equilibrium  with  the  environment.  Such 
ccHnmunities  are  usually  referred  to  as  climax  caranunities. 

4.     FLOW  OF  ENERGY 

"The  biotic  stream  is  capable  of  flowing  in  long  or  short 
circuits,  rapidly  or  slowly,  uniformly  or  in  spurts,  in 
declining  or  ascending  volume.    Ecology  calls  this  sequence 
of  stages  in  the  transmission  of  energy  a  food  chain,  but  it 
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can  be  more  accurately  envisioned  as  a  pipe  line  (which) 

leaks  at  every  joint."    -Aldo  Leopold. 

Energy  may  be  defined  as  the  capacity  to  do  work.    To  cause  movement 
requires  energy;  indeed,  to  do  anything  requires  energy.  Life 
depends  upon  this  continuous  flow  which  is  initiated  by  a  constant 
input  of  energy  from  the  sun,  its  photosynthetic  transformation 
from  light  to  chemical  energy  by  the  producer  organit?ms  (green 
plants) ,  its  passage  from  organism  to  organism  along  various  food 
chains,  and  its  eventual  loss  as  radiant  heat  tc  outer  space.  Each 
time  that  energy  is  converted  or  transformed  at  each  step  along 
the  way,  some  of  it  is  lost  from  the  system  and  is  no  longer 
available  to  do  useful  work.    This,  in  simple  terms,  is  the 
second  law  of  thermodynamics.    Green  plants  are  able  to  fix 
photosynthetically  only  a  portion  of  the  sun's  energy  that 
they  intercept.    In  turn,  seme  of  the  energy  which  they  trap 
and  store  is  used  by  the  plants  for  such  things  as  growth, 
reproduction,  and  the  movement  of  materials.    Thus,  only  a 
portion  of  that  original  stored  energy  is  available  to  the 
organisms  which  eat  the  plants.    These  organisms  likewise  use 
energy  in  their  various  life  processes  so  that  only  a  small 
portion  of  the  energy  which  they  received  from  eating  plants 
IS  available  to  their  predators.    As  a  consequence,  only  about 
one-tenth  of  the  energy  at  any  step  in  a  food  chain  is  available 
to  the  next  level.    An  acre  of  agricultural  land  will  provide 
enough  food  energy  for  about  1.5  persons  for  a  year  if  planted 
in  wheat,  but  will  feed  only  0.1  person  if  used  to  raise  beef 
cattle! 

Society's  use  of  fossil  fuels  is  simply  a  utilization  of  energy 
captured  and  stored  over  millions  of  years  by  green  plants.  As 
such,  this  source  of  energy  is  in  finite  supply  and  is  a  nonrenewable 
resource.    Electricity  generated  by  fossil-fuel  burning  plants  can 
similarly  be  traced  to  the  sun.    Hydroelectric  plants  offer  a  limited 
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alternative  source  of  electricity.    This  source  is  also  finite  because 
of  the  limited  number  of  adequate  sites.    The  use  of  nuclear  reactors 
(which  IS  simply  a  duplication  on  earth  of  the  natural  processes  taking 
place  on  the  sun  to  release  energy)  to  generate  electricity  offers  an 
alternative  source  of  energy  for  society,  this  source,  however,  as  are 
all  others,  is  governed  by  the  laws  of  thermodynamics.    The  energy, 
once  released,  flows  through  the  system  and  is  eventually  lost  to 
space  as  heat.    This  source  is  also  finite,  but  refinements  in  the 
technology  of  the  breeder  reactor  may  make  it  a  very  large  source.  The 
exploitation  of  nuclear  energy  is  fraught  with  unanswered  questions 
and  problems.    How  can  we  safely  dispose  of  the  radioactive  wastes 
generated?    Can  the  earth  dissipate  the  huge  amounts  of  waste  heat 
generated?    what  effects  will  this  heat  have  on  climates,  ecosystems, 
organisms?  '  ' 

It  should  be  emphasized  that  nuclear  energy  offers  little  hope,  at 
present,  of  replacing  the  sun  as  a  life-supporting  source  of  energy. 
In  the  forseeable  future,  man's  only  source  of  food  energy  will  be  the 
sun,  through  photosynthesis  of  green  plants. 

5.     CYCLIC  NATURE  OF  PROCESSES. 

"All  the  rivers  run  into  the  sea,  yet  the  sea  is  not  full." 
-King  Solomon 

In  contrast  to  energy,  materials  (natter)  are  continuously  cycled  from 
living  to  nonliving  systems.    Materials  necessary  for  life  are  in  finite 
supply,  and  if  they  were  not  constantly  cycled,  life  would  simply  run  out 
of  resources  and  cease.    Some  examples  include  the  water  cycle,  the  carbon 
dioxide-oxygen  cycle,  the  nitrogen  cycle,  and  the  cycling  of  various 
essential  minerals  such  as  calcium,  potassium,  sulfur,  and  magnesium. 
Decomposer  organisms  play  a  most  vital  role  in  many  of  these  cycles, 
releasing  materials  which  have  been  incorporated  into  living  organisms 
so  that  they  are  once  again  available  to  other  organisms  in  the 
environment. 
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Man*8  present  exploitation  of  consumable  resources,  in  most  cases, 
u^ets  these  natural  cycles.    The  manufacture  and  ultimate  discarding 
of  nonbiodegradable  products  removes  important  elements  and  compounds 
froBi  the  natural  cyclic  processes  of  the  ecosphere  and  could  ultimately 
lead  to  the  exhaustion  of  sudi  resources  for  the  life  support  system. 
Burning  of  fossil  fuels  is  changing  the  natural  balance  of  oxygen  and 
carbon  dioxide  in  the  atmosphere,  with  the  consequences  largely 
unknown*    Degradation  of  air  and  water  through  pollution  and  the 
application  of  pesticides  destroys  orgemisms  which  are  vital  to 
cyclic  processes. 

6.     FINITEMESS  OP  RESOURCES. 

To  paraphrase  Barry  commoner:    Everything  has  to  come  from  somewhere. 
The  earth  has  been  likened  to  a  spaceship  because  of  its  finite 
supply  of  all  material  resources.    Inasmuch  as  life  depends  upon  a 
continued  supply  of  resources,  things  have  to  be  used  over  and  over. 
Continued  exploitation  offkny  resource  will  lead  to  its  exhaustion 
unless  that  resource  is  relycled.    The  demands  of  today's  technologi- 
cal societies  are  placing  cremendous  burdens  on  the  earth's  resources 
and,  at  the  seune  time,  the  wastes  generated  are  making  other  resources 
unavailable  or  unfit  for  supporting  life.    Projections  indicate  that 
we  will  have  depleted  our  supply  of  fossil  fuels  and  several  important 
metals  resources  early  in  the  next  century. 

Through  photosynthesis,  food  is  a  renewable  resource  so  long  as  the 
natural  cycles  are  able  to  resupply  the  raw  materials  necessary,  and 
so  long  as  environmental  conditions  necessary  for  plamt  life  are 
maintained.    But,  the  amount  of  food  that  c£m  be  produced  on  the 
earth  at  any  one  time  is  finite!    There  is  only  so  much  area  available, 
only  so  much  sunlight  that  can  be  intercepted,  and  only  so  much  of  the 
required  raw  materials  available. 

The  consequence  of  this  theme  is  that  an  indefinite  continuation  of 
growth  and  an  increasing  use  of  resources  is  impossible  when  the  supply 
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of  all  resources  is  finite.    This  is  true  of  population,  food  consump- 
tion, resource  utilization,  technology,  gross  national  product,  or  any 
other  parameter  which  one  chooses  to  measure.    And  all  noteworthy  pre- 
dictions indicate  that  we  are  very  rapidly  reaching  the  limits  of 
growth.    Most  of  us  will  probably  experience  the  dire  consequences! 

7.     POPULATION  DYNAMICS. 

A  population  refers  to  a  collection  of  individuals  of  the  same  species 
occupying  a  given  space  at  a  given  time.    The  size  of  living  populations 
is  determined  by  four  factors:    rate  of  birth,  rate  of  death,  rate  of 
immigration,  and  rate  of  emigration.    Populations  tend  to  grow  geometri- 
cally (e.g.,  2,  4,  8,  16,  32,...)  to  the  limit  (carrying  capacity)  of 
their  environment  as  determined  by  the  available  food,  space,  predation, 
and  disease.    They  then  either  level  off  and  exist  in  some  fluctuating 
equilibrium  with  other  populations,  or  they  crash  back  to  some  low  level. 
A  common  misconception  is  that  all  biological  populations  tend  to 
follow  the  first  pattern:    growth  which  is  described  by  an  S-shaped 
curve  up  to  the  carrying  capacity,  followed  by  a  fluctuating  equilibrium. 
There  are,  however,  many  biological  populations  ^hich  dramatically  over- 
shoot the  carrying  capacity  of  their  environment  and,  as  resources  are 
rapidly  depleted,  crash  back  to  a  low  population  level.    A  blowfly 
population  is  a  good  example  of  the  latter.    Upon  arrival  at  a  carcass, 
the  population  increases  rapidly,  completely  overshooting  the  carrying 
capacity  or  the  environment's  capacity  to  sustain  the  population  for  any 
appreciable  length  of  time.    As  the  food  resource  is  quickly  depleted, 
the  population  crashes  back  to  the  low  level  of  a  few  adult  flies  who 
are  searching  out  a  new  carcass  to  feed  upon. 

The  strategy  is  simple       exploit  the  environment  for  all  it's  worth 
while  it  is  here  and  hope  that  a  few  of  the  many  adults  produced  in  the 
process  will  survive  long  enough  to  make  it  to  the  next  carcass.  There 
is  evidence  that  the  characteristics  of  human  population  growth  are 
similar  to  those  described  for  the  blowfly,  and  our  present  exploitation 
of  the  earth's  resources  is  certainly  analogous  to  the  strategy  employed 
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by  the  blowfly.    While  such  a  strategy  may  be  sound  for  organisms  like 
the  blowfly,  it  certainly  would  be  disastrous  for  mankind.    The  earth 
is  the  only  carcass  that  we  have. 

Since  resources  are  finite,  no  population  can  continue  to  grow  forever. 
The  human  population  has  grown  geometrically  over  the  past  few 
centuries.    Doubling  time  of  the  human  population  is  currently  less 
than  35  years,  and  the  roost  optimistic  estimates  indicate  that  this 
population  will  exceed  the  carrying  capacity  of  earth  within  a 
century  (some  suggest  that  we  have  already  passed  the  carrying 
capacity  and  many  demographers  and  ecologists  have  predicted  a 
crash  in  the  human  population  prior  to  the  year  2020) .  Population 
control  and  zero  population  growth  will  be  accomplished,  either  by 
self-imposed  means  or  by  natural  means.    If  the  latter,  it  will 
occur  through  starvation,  disease,  war,  or  lower  fecundity. 
There  are  no  other  plausible  alternatives! 

Perhaps  the  greatest  service  that  this  curriculum  could  hope  to 
perform  is  to  help  this  population  of  youngsters  understand  the 
implications  of  population  growth  and  the  necessity  for  limiting 
family  size.    But,  to  achieve  the  desired  end,  the  curriculum 
must  provide  the  students  with  an  understanding  of  the  ways  and 
means  by  vrtiich  family  size  may  be  controlled.    This  is  one  area 
where  individuals  can  make  decisions,  can  have  an  influence,  and 
can  contribute  to  the  solution  of  what  may  be  mankind's  most 
pressing  problem! 

8.     ECOLOGICAL  TRADE-OFFS. 

"Every  coin  has  two  sides." 

As  we  have  seen,  all  environmental  components  are  interrelated  in 
intricate,  canplex  ways.    No  action  has  singular  impact,  and  thus 
any  course  of  action  must  be  carefully  weighed  and  alternatives 
considered.    Any  course  of  action  involves  ecologice.!  trade-offs. 
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For  example,  consider  society's  use  of  electricity.    Many  of  us 
enjoy  a  life  style  which  is  very  closely  tied  to  the  conveniences  and 
labor-saving  devices  powered  by  electricity.    The  generation  of  that 
electricity  is  a  major  factor  in  environmental  degradation.    By  and 
large,  we  have  made  the  decision  to  forego  a  certain  amount  of 
environmental  quality  to  enjoy  the  leisure  and  convenience  of  electri- 
cal appliances.    Projections  indicate  that  increases  in  demand  for 
electrical  power  will  require  strip  mining  vast  areas  of  Wyoming  and 
Montana,  exploiting  oil  snale  reserves  of  Colorado,  depleting  the  petro- 
leum reserves  of  the  Alaskan  north  slope  (with  the  inherent  dangers  to 
the  arctic  tundra) ,  and  constructing  large  numbers  of  nuclear  power 
plants.    In  all  of  these  activities,  we  will  trade  off  various  amounts 
of  environmental  quality. 

INQUIRY  PHILOSOPHY 

we  do  not  view  science  as  a  collection  of  facts,  but  as  a  process  by 
which  facts  are  gathered,  interpreted,  and  organized  into  conceptual 
schemes.    We  have  included  facts,  and  activities  structured  to  generate 
facts,  not  for  their  intrinsic  value  but  to  provide  the  means  through 
which  concepts  and  generalizations  are  developed  through  an  inquiry 
strategy.  i  j 

inquiry,  simply  defined,  is  finding  out  why.    inquiry  may  be  defined 
as  a  process  of  questioning,  of  seeking  information,  of  discovering. 
For  EMH  students,  as  for  others,  the  excitement  of  discovery  adds  meaning 
to  learning,    inquiry  allows  the  student  a  natural  avenue  for  satisfying 
his  curiosity  about  his  world.    An  inquiry  strategy  is  one  which  poses  a 
question  or  problem  and  then  guides  students  through  inquiring  kinds  of 
behaviors  such  as  observing,  describing,  identifying,  comparingT^STocia- 
ting,  inferring,  applying,  predicting,  translating,  guessing,  speculating, 
creative  thinking  (divergent  production),  and  value  judging. 

There  are  degrees  of  inquiry.    On  one  end  of  the  scale,  a  question  is 
posed  and  the  student,  after  analyzing  the  question  and  applying  his 
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experiences  and  background  information,  answers  the  question.    At  the 
other  extreme,  the  student  poses  the  question  after  being  given  a  certain 
amount  of  background  information,  and  then  proceeds  to  answer  the 
question  after  being  given  a  certain  amount  of  background  infor- 
mation, and  then  proceeds  to  answer  the  question  by  designing 
an  experiment,  conducting  the  experiment,  and  interpreting  the 
results. 

All  degrees  of  inquiry  have  a  common  ingredient:    the  answer  is  not 
given;  it  is  arrived  at  by  the  individual  after  he  has  analyzed 
information  relevant  to  the  question.    The  distinction  is  obvious  — 
in  inquiry  strategies  the  questions  are  answered  by  the  students 
and  not  the  instructor. 

If  knowledge  is.  acquired,  at  least  in  part,  through  an  inquiry 
strategy,  then  the  student  should  be  able  to  use  that  strategy  in 
acquiring  further  information  and  solving  future  problems  as  they 
arise. 

It  is  aissuwed  that  after  completion  of  the  curriculum,  the  student 
^^^^  ask  questions  that  emerge  through  the  interaction  of  environ- 
mental inputs  with  the  experiences  we  have  provided.    He  will  be  more 
able  to  seek  answers  to  ♦'hese  questions  through  his  ability  to 
acquire  and  interpret  information. 

iNQUIRy  SKILLS 

1.    OBSERVING  is  a  fundamental  activity  of  scientists.    The  accumu- 
lation of  information  which  may  lead  to  knowledge  ccanes  primarily 
frcxn  what  we  see,  hear,  taste,  ^ell,  or  touch.    A  major  function 
of  this  curriculum  should  be  to  offer  a  rich  and  varied  environ- 
ment  of  concrete  expediences  for  the  students.    As  students  gain 
experience,  accuracy  in  observing  and  recording  the  details  of 
their  findings  should  be  increased.    Observing  should  frequently 
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include  an  element  of  divergent  production  by  asking  the  students 
to  heed  all  of  the  details,  extraneous  and  otherwise,  that  they 
can.    Opinion,  interpretation,  and  speculation  are  not,  of 
course,  a  part  of  observing. 

IDENTIFYING  involves  the  recognition  of  what  suuething  is  or  of 
certain  properties  that  make  it  possible  to  categorize  the  thing. 
This  includes  the  determination  and/or  matching  of  a  name  or 
definition,  the  use  of  a  key  or  guide,  or  the  recall  of  a  label  from 
previous  experience. 

ASSCX:iATING  involves  seeing  what  things  go  together  —  seeing  rela- 
tionships or  recognizing  common  properties.    Associating  may  be 
thought  of  as  a  prerequisite  to  classifying,  or  organizing  data  or 
information  for  sc»ne  purpose.    Grouping  (classifying),  through 
associating,  may  enhance  conceptualizing. 

DESCRIBING  involves  writing  or  verbalizing  orally  all  of  the  relevant 
observations  about  a  thing  so  that  another  individual  would  be  able 
to  use  the  description  to  identify  the  object  or  share  in  an  event 
he  did  not  actually  experience.    Eiuphasizing  description  should 
enhance  development  jf  observational  skills. 

COMPARING  involves  the  inspection  of  two  or  more  objects  (events) 
to  note  similarities  and  dif f€fr*\ices.    It  is  closely  related  to  the 
student's  ability  to  distinguish  between  critical  differences  and 
to  generalize  recognizible  similarity  t2S.    This  skIII  could  involve 
the  use  of  referents  other  than  the  things  compared.    It  is  necessary 
that  one  have  an  understanding  of  such  comparatives  as  hotter-colder 
and  smaller-larger,  as  well  as  a  comprehension  of  their  related 
values,  e.g.,  warmer-cooler  and  littler-bigger. 

TRANSLATING  is  the  skill  in  which  recorded  observations  (data)  are 
expressed  in  another  symbolic  form.    The  conversion  of  tabular 
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information  into  a  graph  or  of  a  verbal  description  into  a  drawing 
exemplifies  this. 

INFERRING  involves  drawing  a  conclusion  based  of{ (Evidence.  It 
requires  going  beyond  the  information  at  hand  to  describe  an  effect 
or  answer  a  question,    it  involves  extrapolation  knd  implication, 
and  is  closely  related  to  two  of  the  problem-solving  skills:  inter- 
preting results  and  drawing  conclusions. 

APPLYING  involves  the  utilization  of  a  learne^  task  or  skill  in 
some  other  situation  than  that  in  which  the  task  or  skill  was 
originally  learned.    For  example,  if  a  child  has  learned  to 
orient  the  top  of  one  map  with  north,  an  application  would  be 
to  orient  another  map  in  a  similar  manner. 

GUESSING  is  the  generation  of  ideas  about  outcomes  in  a  data-poor 
situation.    It  involves  using  one's  canmon  sense  and  hunches  to 
make  the  roost  informed  judgment  one  can. 

SPECULATING  is  the  process  of  generating  ideas  about  the  nature 
or  outcome  of  something  one  has  not  had  the  opportvmity  to  observe, 
but  about  which  one  can  think  based  on  past  experiences.    It  may 
be  that  a  great  deal  is  known  about  the  subject,  but  without 
having  observed  it,  one  must  describe  the  event  from  imagination. 

PREDICTING  is  the  skill  of  making  informed  estimates  of  what  should 
happen  in  a  given  situation,  based  on  knowledge  of  what  enters  into 
the  situation  and  previous  experience. 

DIVERGENT  PRODUCTION  refers  to  the  process  of  generating  as  many 
ideas  about  scxnething  as  possible. 

VALUE  JUDGING  involves  more  than  simply  expressing  opinions  or 
preferences.    It  is  the  comparison  of  things  and  the  assignment 
of  relative  value  to  them,  based  upon  some  set  of  criteria.  In 
this  curriculum,  the  WHY  of  valuing  should  be  sought. 
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PROBLEM  SOLVING  SKILLS 


Inquiry  is  finding  out  WHY.    The  process  of  finding  the  answers  to 
WHY  IS  problem  solving.    The  ME  AND  MY  ENVIRONMENT  science  curriculum 
IS  a  structured  sequence  of  activities  that  enable  the  student,  through 
success,  to  learn  to  seek  the  answers  to  WH*.      It  is  hoped  that  the 
experiences  provided  in  the  curriculum  will  enable  the  student  to  face 
and  solve  the  problems  of  everyday  life,  both  now  and  later. 

There  are  at  least  three  levels  of  mastery  of  problem  solving  skills. 
The  minimum  level  is  an  awareness  of  the  skill.    The  second  level  is 
the  functional  ability  to  perform  it.    The  highest  level  includes  the 
capability  of  designing  an  original  experiment  and  carrying  it  to 
completion,    it  should  be  borne  in  mind  that  problem  solving  behavior  is 
a  complex  package  involving  past  experience,  motivation,  cognitive 
development,  etc.    The  development  of  problem  solving  skills  should  be 
closely  related  to  the  appropriate  inquiry  skills,  concepts,  and  other 
organizers  of  the  curriculum. 

A  brief  description  of  the  intended  interpretation  of  the  problem 
solving  skills  follows  in  what  we  consider  to  be  a  hierarchy  of 
easiest  to  most  difficult. 

1.    EXPERIMENTING  is  doing  something  to  see  what  happens.    It  is  having 
the  opportunity  to  "mess  around"  with  a  given  piece  of  apparatus  or 
set  of  materials,  to  pursue  individual  curiosity  or  interest,  to 
explore,  and  to  find  things  out. 

Some  examples  of  experimenting  include:    investigating  the  properties 
of  environmental  objects  (e.g.,  which  ones  will  float,  which  ones 
can  be  burned,  which  are  man-made,  etc.) ,  having  the  opportunity  to 
use  thermometers  or  balances,  raising  a  classroom  pet  or  plants, 
burning  things  under  a  pinwheel,  having  time  to  experiment  with  the 
balances,  etc. 
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It  is  important  to  distinguish  between  experimenting  as  we  have 
defined  it  emd  the  formal  aspects  of  experiment  and  experimental 
design.    Note  that  the  formal  aspects  are  dealt  with  as  a  separate 
category  and  that  designing  experiments  is  thought  to  be  the  most 
difficult  of  the  problem  solving  skills. 

To  encourage  development  of  this  skill,  instructions  such  as 
"ALLOW  STUDENTS  TO  MANIPULATE  AND  EXPERIMENT  WITH  THE  BAI^CES," 
"CAPITALIZE  ON  STUDENT  INTEREST  BY  ALLOWING  STUDENTS  TO  OBSERVE 
AND  HANDLE  THE  PETS,"  etc.,  are  given  to  the  teacher. 

KNOWING  what  the  problem  is  and  what  to  do  to  solve  it.  Defining 
the  problem  ouid  its  parts  clearly  is  an  important  first  step  in 
emy  problem  solving  situation.    We  assume  that  recognition  and 
definition  of  a  problem  represents  a  difficult  tcisk  for  this 
student  population,  emd  has  therefore  been  placed  high  in  the 
problem  solving  skill  hierarchy.    The  purpose  of  this  skill  is 
to  assist  students  through  many  experiences  in  recognizing  that 
a  problem  exists,  in  defining  that  problem,  and  understcuiding 
how  answers  to  that  problem  might  be  obtained.    This  skill  must 
be  em^^asized  (that  is,  the  problem  made  explicit)  for  tiie 
logical  develojxnent  of  those  skills  \^ich  follow.    Here  we 
are  concerned  that  the  student  know  the  question  under 
investigation  and  clearly  understand  the  methods  to  be  used 
in  attempting  to  answer  that  question.    The  materials  should 
emphasize,  for  both  teachers  and  students,  that  science  is  a 
process  of  finding  answers  to  questions.    There  is  a  subtle 
difference  between  telling  the  student  the  answer  to  the 
question  he  is  investigating  (e.g.,  "To  see  if  it  is  waunner 
in  the  sun  or  in  the  shade")  as  opposed  to  making  it  clear 
what  the  task  focus  is  (e.g.,  "To  see  if  there  are  differ- 
ences in  the  temperature  of  different  parts  of  the  environment, 
and  if  so,  see  if  we  can  discover  what  makes  the  temperature 
different  in  different  places") . 
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RECORDING  DATA  questions  of  science  are  answerable  through 
observation  and  collection  of  data  pertinent  to  the  question. 
Recording  of  observations  is  a  necessary  skill  to  enable  the 
investigator  to  recall  the  observations  and  discuss  and 
interpret  them  in  view  of  the  question.    Included  here  is 
the  collection  and  transcription  of  information  called  for 
by  the  question.    Making  sketches,  notes,  taking  pictures, 
recording  sounds,  recording  measurements,  etc.,  are  included. 

DISCUSSION  AND  TREATMENT  OF  GROUP  DATA  —  COMPARING  RESULTS 
A  look  at  the  outcomes  of  each  student's  or  student  group's 
investigation  and  a  discussion  of  why  one  result  may  differ 
from  another  should  emphasize  the  dynamics  of  group  discussion 
and  dialog  rather  than  recitation  and  monolog.  Discussion 
of  variability  of  results  should  assist  students  in  the 
identification  of  variables  which  may  influence  outcomes. 
The  ability  to  express  or  talk  about  what  was  done  is 
involved  here,  with  sttidents  operating  primarily  at  the 
observing,  identifying,  describing,  and  comparing  levels 
of  cognition.    Discussion  of  individual  or  group  results 
provides  the  teacher  with  an  opportunity  to  assess  student 
understanding  of  the  investigation  and  to  recognize  pos- 
sibilities for  further  investigation,  alternative 
activities  to  re-emphasize  particulcu:  concepts,  or 
review. 

ORGANIZING  DATA    The  ordering  and  grouping  of  recorded  infor- 
mation makes  it  easier  to  interpret  and  see  relationships. 
Included  in  this  category  are  tabulation  of  data,  averaging 
or  deciding  on  best  estimates,  any  visual  representation 
such  as  line  or  bcu:  graphs,  and  pictures  or  schematic 
representations.    This  is  the  roost  difficult  skill  directly 
related  to  data  for  students  to  become  proficient  in. 
Organizing  data  often  involves  the  inquiry  skill  of  trans- 
lating information  into  a  different  symbolic  form. 
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6.  EXPLAINING,  DEFENDING,  ANSWERING  WHY  QUESTIONS  This 
involves  discussion  of  a  more  sophisticated  level  than 
that  previously  considered.    Explaining  should  assist  in 
the  development  of  the  idea  of  cause  and  effect •    It  implies 
the  students •  understanding  of  the  question,  the  procedures, 
and  some  ability  to  interpret  results.    Defending  encourages 
confidence  in  one's  procedures  and  interpretation  of  out- 
COTies.    Answering  why  questions  requires  an  understanding 

of  the  questions  and  task  as  well  as  forcing  students  to 
analyze  data  and  make  interpretations.    In  the  activity  Food  For 
Sleep,  such  questions  as  "WHERE  DID  THE  HEAT  ENERGY  COME  FROM?" 
"HOW  DO  YOU  KNOW?"  and  "WHY  ARE  YOU  TAKING  THE  TEMPERATURE  OF 
ALL  THREE  CONTAINERS?"    fall  into  this  category.    To  answer  such 
questions,  the  students  are  often  operating  at  the  inference 
level  of  cognition • 

Specific  examples  of  such  questions  are  included  in  the  guide. 
It  seems  particularly  appropriate  for  the  teacher  to  be  asking 
individuals  or  groups  these  kinds  of  questions  as  they  proceed 
with  an  investigation.    We  need  to  emphasize,  fay  providing 
questioning  strategies,  that  discussion  of  this  sort  with 
individuals  and  small  groups  is  an  effective  method  of  instruc- 
tion which  provides  immediate  feedback  to  the  teacher. 

7.  ASKING  QUESTIONS    This  category  refers  to  student  questions 
which  are  raised  as  a  result  of  their  observations,  experiences, 
and  experimenting.    Teachers  are  given  examples  of  the  kinds  of 
questions  that  students  may  raise  and  suggestions  of  how  such 
questions  should  fae  dealt  with. 

8.  IDENTIFYING  VARIABLES    Identification  of  those  variables 
vAiich  may  influence  the  outcome  of  an  investigation  is 
necessary  if  one  is  to  understand  the  concept  of  a  controlled 
experiment,  if  one  is  to  make  any  sort  of  an  appraisal  of  the 
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design  of  an  experiment  or  investigation,  and  if  one  is  to 
make  an  intelligent  interpretation  of  the  results  of  an 
experiment.    The  first  step  toward  these  goals  is  to  realize 
that  many  factors  may  influence  an  outcome  and  to  be  able  to 
recognize  and  identify  some  of  these  factors,    students  can 
learn  much  by  asking  about  what  affected  the  results.  This 
skill  is  highly  related  to  predicting. 

IDENTIFYING  CONTROLS    Once  the  students  are  able  to  identify 
variables  that  may  influence  an  outccxne,  the  idea  that  all 
variables  except  the  one  under  investigation  must  be  held 
constant  can  be  developed. 

INTERPRETING  RESULTS    This  is  perhaps  the  most  impOi.tcint  of  the 
problem  solving  skills,  and  may  be  the  most  difficult  to  develop. 
Explicit  models  for  teachers  and  students  are  provided.  They 
deal  with  the  data  collected  and  interpret  it  in  terms  of  the 
question  asked.    Emphasis  is  placed  on  recognizing  the  limita- 
tions of  data  and  that  the  data  may  or  may  not  have  answered  the 
question;  not  going  beyond  the  data;  and  recognizing  the  need 
for  further  investigation.    Teachers  are  cautioned  to  avoid  the 
temptation  of  ignoring  the  data  and  simply  providing  "the  answer." 

DRAWING  CONCLUSIONS    Interpretation  of  results  may  warrant  drawing 
conclusions.    The  emphasis  here  is  on  drawing  only  those  conclu- 
sions that  are  supported  by  the  data  collected.    Some  forced 
conclusions  are  inevitable  because  of  the  difficulty  of  providing 
experimental  evidence;  however,  great  care  is  exercised  to  avoid 
forced  conclusions  when  an  experiment  is  conducted  and  data 
gathered. 

RECOGNIZING  PROBLEMS  AND  FORMULATING  QUESTIONS  This  Skill  is  a 
necessary  prerequisite  for  the  general  application  of  the  other 
problem  solving  skills  outside  the  classroom  situation,    in  other 
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wordSr  if  %ire  expect  students  to  apply  the  problem  solving  skills 
above  to  their  daily  problems,  it  seems  necessary  that  they  be 
able  to  recognize  that  a  problem  exibcs  and  be  able  to  state  an 
appropriate  question.    To  develop  this  skill,  the  students  are 
presented  with  events  or  phenanenon  that  present  an  identifiable 
probl^,  and  then  given  the  opportunity  to  define  that  problem. 

13.    DESIGNING  EXPERIMENTS    Once  the  stxidents  are  able  to  recognize  a 
problem  and  formulate  a  question,  an  experiment  to  answer  that 
question  may  be  designed.    The  design  should  include  identification 
of  vari€d>les  and  controls,  methods  for  observation,  gathering  data, 
organizing  and  presenting  data,  etc.    It  is  assumed  that  this 
student  population  will  be  able  to  perform  this  skill  only  after 
a  great  deal  of  experience  with  the  preceding  skills. 

SPECIFYING  STRATEGIES  FOR  INSTRUCTION 

The  model  for  inquiry  used  in  these  materials  demands  that  the  focus 
of  classroom  activity  be  on  student  involvement  with  materials  and 
activities ♦    The  teacher  functions  as  a  catalyst  in  generating  pupil 
response  in  the  learning  situation.    The  response  desired  may  be 
attitudinalf  cognitive,  or  psychcxnotor ;    verbal  or  nonverfjal.  The 
teacher's  behavior  also  falls*  in  these  same  categories,  but  with 
an  important  difference:    the  teacher  must  be  totally  conscious 
of  his  role  as  a  stimulus ^  v^iile  the  student  is  generally  unaware 
that  he  is  being  manipulated  by  strategy. 

To  communicate  maximally  with  the  teacher,  we  feel  we  must  carefully 
describe  as  much  as  possible  of  the  pattern  of  interaction  upon  which 
the  anticipated  results  depend.  The  vdiole  intent  of  this  curriculum 
would  be  defeated  if  this  pattern  is  not  understood  and  implemented. 
We  know,  for  example,  that  teachers  often  fail  to  allow  children  the 
opportunity  or  the  time  to  think  for  themselves  when  a  problem  is 
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posed.    They  also  frequently  impose  their  observations  and  interpre- 
tations of  things  on  children  rather  than  allot/  the  children  to 
express  their  own  views  of  things  observed.    We  hope,  therefore, 
to  provide  for  teachers  a  model  of  strategy  in  these  materials 
that  will  —  if  initially  studied  and  used       demonstrate  the 
benefits  we  describe  for  it  in  terms  of  pupil  response  behavior. 
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We  do  not  anticipate  that  we  can  predict  all  that  will  occur  with 
individual  students  in  the  classroom.    We  hope  that  we  can,  however , 
provide  enough  reminders  to  the  teacher  so  that  he  will  deal  with 
unexpected  or  unpredicted  events  in  the  same  mode  in  which  the 
materials  are  written. 

LEVELS  OP  OBJECTIVE  STATEMENTS 
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Unit  goals  are  broad  general  statements  that  define  long-term  goals 
of  a  major  portion  of  the  unit.    An  initial  statement,  "The  student 
will,"  is  understood  in  each  of  the  goals.    They  are  defined  as  state- 
ments that  capture  the  intent  and  emphasis  of  the  curriculum*  They 
also  serve  the  function  of  organizers  toward  which  the  core  objectives 
are  directed. 

CORE  OBJECTIVES 
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The  core  objectives  (stated  in  student  behaviors)  refer  to  the  desired 
outccxnes  for  sequences  of  activities*    The  role  of  these  objectives  is 
to  summarize  what  the  sttident  will  be  able  to  do  as  a  consequence  of 
each  of  the  activity  sequences.    The  core  objectives  provide  a  cognitive 
map  for  the  teacher  to  extend  or  elaborate  on.    These  core  objectives 
may  also  serve  as  evaluative  guides  to  assess  short-term  progress  and 
attainment  of  students. 
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ACTIVITY  OBJECTIVES 

Activity  objectives  are  enabling  or  performance  objectives  that  relate  to 
the  specific  activity.    They  identify  the  actions  or  behaviors  students 
must  perform  or  acquire  to  insure  their  success  in  achieving  the  broader 
objectives  of  the  curriculum.    The  role  of  the  activity  objective  is  to 
provide  the  teacher  with  specific  instructional  landmarks  both  to  plot 
ti.e  course  and  to  chart  student  progress.    The  objectives  include  infor- 
mation which  the  student  has  repeated  or  restated,  experiences  he  has 
had,  actions  he  has  performed,  and  products  he  has  made. 

ANTICIPATED  STUDENT  RESPONSE  BEHAVIORS 

These  focus  on  specific  actions  ox  intQJuxction&  occuMAng  duAAJtg 
A^mtAucXion.    They  describe  what  we  predict  students  will  do  or  say  in 
response  to  some  specific  strategy. 

TEACHING  THE  MATERIALS 

It  is  often  said  that  man  is  a  curious  animal  and  that  science  is  a 
content  vehicle  to  capitalize  on  this  {Aiencxnenon. 

Science,  then,  for  the  EMH  student,  capitalizes  on  the  student's 
natural  curiosity  about  himself.    Science  is  exciting,  and  ME  AND 
MY  ENVIRONMENT  relies  on  this  excitement.    This  science  program 
has  been  designed  to  fit  into  the  already  existing  curriculum 
framework  and  within  individual  teaching  philosophies. 

The  amount  of  time  spent  on  each  activity  can  be  tailored  to  fit 
the  mood  of  the  class  and  the  teacher.    An  averate  of  45  minutes 
may  be  required  for  all  activities.    Some  activities  will  require 
extensive  time,  perhaps  several  days.    The  main  point  in  teaching 
ME  AND  My  ENVIRONMENT  is  not  to  hurry  -  to  allow  sufficient  time 
for  inquiry  to  occur. 
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The  ME  AND  MY  ENVIRONMENT  sequence  may  span  three  years,  or  it  may 
take  less  time.    The  pace  can  be  set  by  the  individual  teacher. 

Particular  attention  has  been  given  to  articulating  the  science 
curriculum  with  the  other  parts  of  the  instructional  program. 
Sight  vocabulary  is  included  in  many  of  the  activities,  and 
suggestions  given  for  using  these  words  in  spelling  and  vocabu- 
lary  lessons.    Math  skills  are  an  integral  part  of  science,  and 
the  lessons  provide  application  of  the  student's  math  skills. 

PLANNING  GUIDE 

Teaching  the  materials  for  the  first  time  will  require  preparation 
time.    Less  preparation  time  is  required  after  that.    The  teacher's 
planning  guide  will  help  you  prepare  materials  in  advance.  For 
example,  if  a  film  is  to  be  ordered,  the  planning  guide  will 
remind  you  when.    The  guide  should  be  followed  rather  rigidly 
when  initiating  an  activity. 

OVERVIEWS 

Each  UNIT  and  CORE  is  provided  with  a  summary  "roadmap"  to  give  the 
teacher  an  insight  into  the  direction  or  groupings  of  activities. 

RATIONALE 

Each  UNIT  and  CORE  is  provided  with  a  section  to  provide  background  into 
the  why  of  the  particular  material  used.    These  rationales  should  be 
read,  thought  about,  and  continually  referred  back  to  in  order  for  you 
to  focus  on  and  subsequently  provide  i/^y  intontLonoUtu  to  your 
students •  ^  ^ 
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BACKGROUND  INF0RMATIC3N 

Some  pertinent  points  which  are  not  necessarily  developed  in  the 
curriculum  itself  but  which  will  provide  you  with  useful  information 
have  been  incorpor«i^ed  in  this  section  at  the  beginning  of  each  CORE. 

REVIEWS  TO  SUCCESS  i\ND  CLUES  TO  SUCCESS 

A  portion  of  the  evaluation  program  during  the  first  field  testing  of 
ME  AND  MY  ENVIRONMENT  entailed  the  use  of  v^at  was  basically  an  objective 
pretest,  administered  on  the  days  before  beginning  instruction  on  each 
unit,  and  an  i<^3ntical  posttest  administered  the  days  following  comple- 
tion of  each  unit.    The  items  included  in  each  test  were  specifically 
designed  to  secure  information  on  the  students*  background  knowledge 
as  well  as  to  seciire  data  about  the  success  of  the  materials.  They 
were  not  used  to  evaluate  the  youngsters. 

Because  the  item  designs  for  use  with  this  student  population  proved 
highly  effective,  many  of  these  questions,  along  with  some  situational 
tasks,  have  been  incorporated  into  two  ^tMLCtionat  a66t^6ment  6ZcXion6. 
The  first  of  these,  "Clues  to  Success,"  appears  periodically  within 
various  activities  so  that  you  can  have  immediate  feedback  on  the 
effectiveness  of  the  materials  and  instruction.    At  this  point  you  have 
the  unique  opportunity  to  determine  whether  or  not  your  students  are 
ready  for  the  next  activity  or  whether  a  modification,  repetition, 
extension,  or  review  of  certain  activities  is  necessary  before  proceeding. 

The  "Reviews  to  Success"  are  generally  concluding  activities  in  a 
CORE.    They  enable  you  to  assess  the  effectiveness  of  instruction 
for  the  entire  CORE  and  to  decide  if  the  students  are  prepared  for 
the  next  set  of  objectives. 

WORKSHEETS 

yThe  worksheets  in  the  program  are  used  in  a  variety  of  ways:  a)  as 
^)   3inforcement  to  general  or  specific  objectives;  b)  to  introduce 
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new  information  and  to  record  data;  c)  to  enhemce  the  interest  in 
an  activity;  d)  as  a  culminating  activity  to  review  vrtiat  has  been 
covered  in  previous  lessons.    Difficult  worksheets  are  duplicated 
on  daylight  slides.    These  worksheets  should  be  demonstrated  on  the 
chalkboard  before  they  are  attempted  by  the  individual  students. 
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35mm  SLIDES 

This  medium  broadens  instructional  opportunities,  especially  during 
inquiry  activities.    The  projected  image  should  be  used  both  by 
the  teacher  and  by  most  students  during  instruction.    The  teaching 
strategies  give  specific  instructions  for  using  them. 

You  need  not  completely  darken  your  classroom  when  using  the  slides. 
Your  students  should  be  able  to  write  or  read  at  their  desks  or 
move  frcnn  their  desks  to  the  board  vrtiile  the  slides  are  being  shown. 
It  will  be  desirable,  however,  to  turn  off  those  lights  or  darken 
those  windows  where  the  light  is  reflected  directly  from  the 
chalkboard. 

The  largest  possible  image  is  usually  best  for  the  students  to  see 
clearly.    Therefore,  place  the  slide  projector  as  far  as  possible 
from  the  chalkboard,  but  so  that  the  image  projected  does  not  extend 
above  or  below  the  edges  of  the  board. 

It  is  expected  that  students  and  teachers  will  often  use  chalk  to  mark 
directly  on  the  projected  image. 

Be  sure  that  you  are  familiar  with  the  operating  instructions  for  the 
Carousel  Projector  and  that  you  observe  the  manufacturer's  cautions  for 
insertion  and  projection  of  slides,  trays,  bulbs,  and  lenses. 

GAMES 
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Perhaps  the  most  ambitious  of  the  endeavors  has  been  to  promote  certain 
cd)jectives  through  the  use  of  games  and  game  theory.    Besides  providing 
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variation  to  the  instructional  mode,  the  games  are  used  to  dramatize 
some  of  the  major  concepts  in  the  curriculum,  as  well  as  to  give 
experience  in  cooperation  and  taking  txirns. 

BOOKLETS 


This  medium  is  used  as  a  variation  to  the  worksheets  and  35itin  slides. 
It  combines  a  minimum  of  reading  with  cartooned  illustrations  to 
present  somewhat  detailed  factual  information. 

POIAROID  CAMERA 

To  increase  the  opportunities  for  involving  all  students  in  the 
activities,  a  Polaroid  camera  has  been  included  as  part  of  the 
instructional  materials.    The  camera  is  provided  through  the 
courtesy  of  the  Polaroid  Corporation. 

A  camera  in  the  classroom  can  serve  as  a  valuable  motivation 
device  for  students,  as  well  as  a  help  in  prolonging  their 
ever-so-short  interest  span.    The  instant  feedback  frcwi  the 
pictures  is  a  replay  of  the  actual  class  activity,  a  photo- 
graphic record  that  can  be  used  to  compare  before  and  after 
conditions,  a  progress  report  of  growth  and  development,  or 
an  assessment  of  the  learning  that  took  place  in  an  activity. 
Actually  operating  the  camera,  manipulating  parts,  focusing, 
developing,  and  viewing  the  linished  product  affords  an  ego- 
building  experience.    Such  experiences  will  help  the  student 
develop  self-esteem  and  self-confidence,  thus  contributing 
to  the  development  of  a  success  syndrome. 
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TEACHING  STRATEGIES 


Floating  Activity,    Meet  The  Camera 

Mo6t  4tadmt6  utc££  not  knou)  hoM  to  optnatt  tht  SquoAZ 
ShootVL  CmoJui.    A  good  mdoMtanding  nou)  oi  hou)  Jjt 
mniu  U  ti^zntial  to  thz  Aacce64|(a£  oAe  o^  the  camtna 
in  4u64eqaejt*  activities. 


DO  YOU  KNOW  WHAT  KIND  OF  CAMERA  THIS  IS? 
(Holding  up  camera.) 

If  yes,  then  ask: 

HAVE  YOU  TAKEN  A  PICTURE  WITH  A  CAMERA 
LIKE  THIS? 

If  a  student  has  operated  a  Polaroid  Camera  previously, 
select  that  student  to  assist  you  with  the  activity. 


Camera  (Polaroid  Square  Shooter) 

Polaroid  film 

Flash  cubes 
*M€isking  tape 
^Yardstick 
^Marking  devices 
*Clock  with  second  hand 

Worksheet  0 
*Foot  ruler 


Then  ask: 


Begin  by  saying: 


MANY  OF  OUR  CLASS  ACTIVITIES  THIS  YEAR  WILL 
REQUIRE  TAKING  PICTURES.     HOW  MANY  OF  YOU 
HAVE  EVER  USED  A  CAMERA? 


Say:. 


erJc^ 


THIS  CAMERA  IS  CALLED  A  POLAROID  SQUARE 
SHOOTER.     IT  MAKES  PICTURES  THAT  YOU  CAN 


TEACHING  STRATEGIES 


:tivity.    Meet  The  Camera 

X6  uUJU  not  knou)  kou)  to  oipoJiato.  tht  SquoAt 
Wia.    A  Qood  mdoMtandaiQ  nou;  oi  hou)  it 
6entiat  to  the.  6accu6iul  a6c     the  cmtna 
nt  activAjUzs^ 


yxng: 

P  OUR  CLASS  ACTIVITIES  THIS  YEAR  WILL 
E  TAKING  PICTURES*    HOW  MANY  OF  YOU 
VER  USED  A  CAMERA? 


KNOW  WHAT  KIND  OF  CAMERA  THIS  IS? 
(ig  up  camera*) 

1  ask: 

OU  TAKEN  A  PICTURE  WITH  A  CAMERA 
«IS? 

t  has  operated  a  Polaroid  Camera  previously, 
student  to  assist  you  with  the  activity* 
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BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the  end  o^  thu  activity,  each  student  6hoatd: 

—have  become  iamiJUax  voiXh  the  dutance  oi  3  1/2 

ieeX,  5  ieet,  and  10  ieet. 
"have  panilclpated  in  identiiying  pants  oi  the 

cmoAa. 

"have  counted  time  in  &econd&. 

-  have  ope/tated  the  cameAa  in  taking  a  pidtuJie. 

"have  developed  a  pictanz. 

students : 


— respond  by  show  of  hands. 


—respond,  "Yes,"  "No,"  "Don't  know." 


-respond,  "Yes,"  "No." 


MATERIALS 


TEACHING  STRATEGIES 


stl 


SEE  IN  ONE  MINUTE  AFTER  THEY  ARE  TAKEN.  THROUGH- 
OUT THE  YEAR  YOU  WILL  BE  USING  IT  TO  TAKE 
PICTURES  OF  CLASS  ACTIVITIES  AND  EACH  OF 
YOU  WILL  HAVE  A  CHANCE  TO  OPERATE  IT  MANY  TIMES. 

At  this  point  have  sttidents  gather  around  the  camera  to 
get  a  closer  look  £uid  examine  it  in  order  to  become  more 
familiar  with  it. 

When  students  are  seated  once  again,  distribute  Worksheet 
0  of  camera  parts. 

Show  and  tell  about  the  parts  of  the  camera  while  the 
students  find  them  on  Worksheet  0.    Write  the  name  of 
the  part  on  the  chalkboard  as  you  discuVs  it.  Have 
pupils  say  the  name.    Continue  until  you  have  mentioned 
all  parts  essential  to  their  first  effort. 


Say: 


NOW  THAT  WE  HAVE  SEEN  ALL  THE  PAKTS  OF  THE  CAMERA 
WHAT  ELSE  DO  YOU  THINK  WE  NEED  TO  KNOW  IN  ORDER 
TO  WORK  THE  CAMERA  WELL  ENOUGH  TO  GET  GOOD 
PICTURES? 


If  no  one  implies  that  it  is  important 
to  know  the  distance  of  the  object,  then 
say: 

IN  ORDER  TO  GET  A  CLEAR  PICTURE  WE  MUST 
KNOW  HOW  FAR  THE  OBJECT  IS  FROM  THE 
CAMERA,  AND  THEN  ADJUST  THE  CAMERA 
TO  TAKE  A  PICTURE. 


Refer  to  Distance  Scale  on  Lens  Ring.  Say: 

THIS  IS  THE  PART  THAT  SHOWS  WHICH  DISTANCES 
THE  CAMERA  CAN  ADJUST  TO  FOR  CLEAR  PICTURES. 
3  1/2  FEET,  5  FEET,  10  FEET,  ETC. 


TEACHING  STRATEGIES 


ONE  MINUTE  AFTER  THEY  ARE  TAKEN.  THROUGH- 
YEAR  YOU  WILL  BE  USING  IT  TO  TAKE 
OF  CLASS  ACTIVITIES  AND  EACH  OF 
jiL  HAVE  A  CHANCE  TO  OPERATE  IT  MANY  TIMES. 


it  have  students  gather  around  the  camera  to 
'  look  and  examine  it  in  order  to  become  more 
h  it. 

:s  are  seated  once  again,  distribute  Worksheet 
parts. 

1  about  the  parts  of  the  camera  while  the 
id  them  on  Worksheet  0.    Write  the  name  of 
the  chalkboard  as  you  discuss  it.  Have 
he  name.    Continue  until  you  have  mentioned 
sential  to  their  first  effort. 


T  WE  HAVE  SEEN  ALL  THE  PARTS  OF  THE  CAMERA 
SE  DO  YOU  THINK  WE  NEED  TC  KNOW  IN  ORDER 

THE  CAMERA  WELL  ENOUGH  TO  GET  GOOD 
S? 

no  one  implies  that  it  is  important 
know  the  distemce  of  the  object,  then 


ORDER  TO  GET  A  CLEAR  PICTURE  WE  MUST 
OW  HOW  FAR  THE  OBJECT  IS  FROM  THE 
MERA,  AND  THEN  ADJUST  THE  CAMERA 

TAKE  A  PICTURE. 

tance  Scale  on  Lens  Ring.  Say: 

THE  PART  THAT  SHOWS  WHICH  DISTANCES 
BRA  CAN  ADJUST  TO  FOR  CLEAR  PICTURES. 
GET-   5  PEET,  10  FEET,  ETC. 


EKLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— look  at  camera. 


— identify  parts  of  camera  on  the  worksheet. 


— give  varied  responses. 


MATERIALS 


TEACHING  STRATEGIES 


Shc3w  a  foot  ruler.    Ask  students  to  identify  it. 
Say: 

LET'S  MARK  A  DISTANCE  THAT  IS  3  1/2  FEET  LONG 
ON  THE  FLOOR  SO  WE  CAN  TELL  HOW  FAR  THAT 
DISTANCE  IS  WHEN  WE'RE  TAKING  A  PICTURE. 

Select  a  volunteer  to  assist  you  in  marking  off  the 
distance  with  a  foot  ruler.    Use  a  piece  of  masking 
tape  to  mark  the  distance.    Reiterate  how  the  ruler  is 
placed  enci  to  end  to  get  the  distance. 

Have  students  search  around  the  room  for  objects  that  are 
approximately  3  1/2  feet  long  or  that  are  a  distance  of 
3  1/2  feet  away  from  the  next  object.    Repeat  this 
procedure  for  5  feet  and  10  feet.    Allow  plenty  of 
time  for  students  to  associate  one  distance  at  a  time 
with  objects  in  the  classroom. 


While  one-half  of  the  class  continues  to  familiarize 
themselves  with  distances,  organize  the  other  half  to 
take  turns  looking  through  the  view  finder  on  the 
camera  to  beccxne  acquainted  with  the  black  line  and 
red  arrow  inside.    Allow  them  time  to  practice  taking 
pictures  without  shaking  the  camera  (refer  to  position, 
page  3  in  the  camera  manual) . 

When  everyone  in  this  group  has  peered  through  the  view 
finder  and  practiced  holding  the  camera  steady,  switch 
groups  and  provide  the  same  experience  for  the  other  half 
of  the  class. 


At  a  point  when  all  pupils  have  tried  the  camera  and 
determined  distances,  refer  to  the  camera  Worksheet  ^ 
once  again       this  time  the  back  view. 


TEACHING  STRATEGIES 


ot  ruler.    Ask  students  to  identify  it. 


S  MARK  A  DISTANCE  THAT  IS  3  1/2  FEET  LONG 
HE  FLOOR  SO  WE  CAN  TELL  HOW  FAR  THAT 
ANCE  IS  WHEN  WE •RE  TAKING  A  PICTURE. 

volunteer  to  assist  you  in  marking  off  the 
with  a  foot  ruler.    Use  a  piec;^  of  masking 
ark  the  distance.    Reiterate  how  the  ruler  is 
d  to  end  to  get  the  distance. 

ants  search  around  the  room  for  objects  that  are 
tely  3  1/2  feet  long  or  that  are  a  distance  of 
t  away  from  the  next  object.    Repeat  this 
for  5  feet  and  10  feet.    Allow  plenty  of 
students  to  associate  one  distance  at  a  time 
:ts  in  the  classroom. 


-half  of  the  class  continues  to  fcuniliarize 
5  with  distwces^  organize  the  other  half  to 
5  looking  through  the  view  finder  on  the 
beccHne  acquainted  with  the  black  line  and 
inside.    Allow  them  time  to  practice  taking 
/ithout  shaking  the  camera  (refer  to  position, 
the  camera  manual) . 

^one  in  this  group  has  peered  through  the  view 
I  practiced  holding  the  camera  steady,  switch 
I  provide  the  same  experience  for  the  other  half 
ss. 

vrtien  all  pupils  have  tried  the  camera  and 
distances,  refer  to  the  camera  Worksheet  0 
— -  this  time  the  back  view, 

ERLC  


ANTICIPATED  STUDENT  BEHAVIORS 


students : 

—respond,  "A  ruler,"  "A  stick,"  "I  don't  know." 


—approximate  distance  and  lengths  of  3  1/2  feet, 
5  feet,  and  10  feet. 


-look  through  the  view  finder, 
-practice  judging  distance. 


MATERIALS 


Say: 


TEACHING  STRATEGIES 


WE  ARE  NOW  READY  TO  PUT  FILM  IN  THE  CAMERA. 
(Identify  and  discuss  only  the  parts  the  students 
need  to  use  in  loading  the  camera.) 


(Student's  name)  ,  WOULD  YOU  LIKE  TO  HELP  ME 
LOAD  THE  CAMERA? 

Follow  instructions  on  HOW  TO  LOAD  FILM  on  pages  10 
and  11  of  the  camera  mantial. 

Have  the  student  fit  the  film  pack  on  the  camera, 
close  and  lock  the  back. 

Since  pictures  require  a  specific  amount  of  time  to 

devel<^,  it  will  probably  be  necessary  at  this  point 

to  conduct  a  session  on  telling  time  by  the  second  hand* 


AFTER  A  PICTURE  IS  TAKEN,  THE  FlIM  REQUIRES 
60  SECONDS  TO  DEVELOP.  LET'S  SEE  IF  WE  CAN 
GET  AN  IDEA  OF  HOW  LONG  THAT  IS.  ' 

Direct  the  students'  attention  to  the  second  hand  on  the 
clock,  preferably  a  wall  clock  so  that  all  may  see  at 
the  same  time.    Point  out  the  second  hand  and  tell  them 
to  watch  it  go  around  the  clock  a  few  times. 


Say: 


Say: 


Say: 


NOW  WE  ARE  GOING  TO  COJNT  THE  AMOUNT  OF  TIME 
IT  TAKES  THE  SECOND  HAND  TO  GO  FROM  12  BACK  TO 
12.     I  WILL  TELL  YOU  WHEN  TO  START  COUNTING. 


TEACHING  STRATEGIES 


wow  READY  TO  PUT  FIIH  IN  THE  CAMERA, 
y  and  discuss  only  the  parts  the  students 
use  in  loading  the  camera.) 


t's  name)  ,  WOULD  YOU  LIKE  TO  HELP  ME 

e:  camera? 

actions  on  HOW  TO  LOAD  FIUl  on  pages  10 
3  camera  manual. 


lent  fit  the  film  pack  on  the  camera, 
:k  the  back. 

3S  require  a  specific  amount  of  time  to 
^ill  probably  be  necessary  at  this  point 
session  on  telling  time  by  the  second  hand. 


PICTURE  IS  TAKEN,  THE  FILM  REQUIRES 
«DS  TO  IBVELOP.  LET'S  SEE  IF  WE  CAN 
[DBA  OF  HOW  LONG  THAT  IS. 

budents*  attention  to  the  second  hemd  on  the 
rably  a  wall  clock  so  that  all  may  see  at 

Point  out  the  second  hand  aufid  tell  them 
Sfo  around  the  clock  a  few  times. 


VRE  GOING  TO  COUNT  THE  AMOUNT  OF  TIME 
S  THE  SECOND  HAND  TO  GO  FROM  12  BACK  TO 
riLL  TELL  YOU  WHEN  TO  START  COUNTING. 


ERLC 
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ANTICIPATED  STUDENT  BEHAVIORS 


Students ; 


-assist  with  loading  the  camera. 


— observe  second  hand  on  clock. 


TEACHING  STRATEGIES 


When  the  second  hcuid  approaches  12,  signal  the  class  to 
start  counting  the  seconds  softly.    When  the  hand  returns 
to  12  say: 

STOP.    WHAT  NUMBER  WERE  YOU  SAYING  WHEN  I  SAID 
STOP? 

Then  say: 

IT  TOOK  60  SECONDS  FOR  THE  HAND  TO  GO  ALL 
AROUND  THE  CLOCK.     IT  ALSO  TAKES  60  SECONDS 
FOR  THE  Fill!  TO  DEVELOP.    LET'S  TRY  COUNTING 
THE  SECONDS  AGAIN,  THIS  TIME  GOING  FROM  3 
BACK  TO  3. 

Repeat  the  previous  procedure. 

Says 

NOW  WE  ARE  READY  TO  TAKE  OUR  FIRST  PICTURE. 

Arrange  class  for  a  group  picture.    When  the  picture  is 
taken,  pull  film  out  of  camera  and  have  the  class  count 
off  the  60  seconds  of  developing  time.    Peel  off  the 
film. 

Say: 

AS  YOU  PEEL  OFF  THE  FILM  FROM  THE  PICTURES  YOU 
TAKE,  BE  CAREFUL  OF  A  JELLYLIKE  CHEMICAL  ON  THE 
FILM.     IT  IS  IMPORTANT  TO  KEEP  THIS  JELLY  AWAY 
FROM  YOUR  EYES  AND  MOUTH,  AND  ALSO  AWAY  FROM  YOUR 
CLOTHES. 

Dononstrate  how  to  fold  up  the  negative.  Now  proudly  show 
your  product  to  the  class. 

Say; 


f 

i 


TEACHING  STRATEGIES 


second  hand  approaches  12,  signal  the  class  to 
nting  the  seconds  softly,    when  the  hand  returns 

.    WHAT  NUMBER  WERE  YOtl  SA'f  ING  WHEN  I  SAID 


OOK  60  SECONDS  FOR  THE  HAND  TO  GO  ALL 
ND  THE  CLOCK.     IT  ALSO  TAKES  60  SECONDS 
THE  FILM  TO  DEVELOP.     LET'S  TRY  COUNTING 
SECONDS  AGAIN,  THIS  TIME  GOING  FROM  3 
TO  3. 

3  previous  procedure* 


*E  ARE  READY  TO  TAKE  OUR  FIRST  PICTURE. 

Lass  for  a  group  picture*  When  the  pictiire  is 
LI  film  out  of  camera  and  have  the  class  count 
)  seconds  of  developing  time.    Peel  off  the 


XJ  PEEL  OFF  THE  FILM  FROM  THE  PICTURES  YOU 
f  BE  CAREFUL  OF  A  JEU.YLIKE  CHEMICAL  ON  THE 

IT  IS  IMPORTANT  TO  KEEP  THIS  JELLY  AWAY 
YOUR  EYES  AND  W.'TH,  AND  ALSO  AWAY  FBM  YOUR 

lES. 

:e  how  to  fold  up  the  negative.  Now  proudly  show 
ict  to  the  class. 


-  '--     -         ----   r   -  - 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


—respond,  "60,"  "I  forgot." 


MATERIALS 


TEACHING  STRATEGIES 


NOW  rr  IS  TIME  FOR  YOU  TO  TAKE  A  PICTUHE. 

Follow  the  developing  procedures  on  pages  18  and  19  of 
the  camera  nicinual* 


Say: 


THE  PICTURE  YOU  TAKE  MAY  INCLUDE  EITHER  ONE 
OR  TWO  CLASSMATES. 


Organize  the  class  for  taking  pictures.  Assist  students 
only  when  absolutely  necessary* 


Let  the  picture  taking  continue  until  each  student  has  had 
an  opportunity  to  take  a  picture.    Let  students  choose 
the  classmate  %Aiose  picture  he  wishes  to  take. 

Heap  praise  on  students  for  any  accomplishments*    If  a 
student's  £^oto  fails  to  turn  out  well,  euialyze  the 
problem  and  allow  him  to  try  again* 

Mention  use  of  flash  cubes  at  the  time  needed. 


As  students  succeed  in  taking  a  good  picture  give  them  a 
gummed  label  to  stick  on  the  back.    Each  label  should 
include  the  teacher's  name,  date,  who  is  in  the  picture, 
and  jAiat  the  pictiire  is  about*    In  the  cc»mnents  section 
identify  who  took  the  picture*    Make  clear  that  it  is  the 
E^otographer's  responsibility  to  see  that  every  picture  he 
takes  is  labeled*    (He  may  need  to  get  assistance  from 
you  or  a  classmate*) 


TEACHING  STRATEGIES 


[S  TIME  FOR  YOU  TO  TAKE  A  PICTURE. 

veloping  procedures  on  pages  18  and  19  of 
uiual. 


?URE  YOL  TAKE  NAY  INCLUDE  EITHER  ONE 
LASSMATES. 


class  for  taking  pictures. 
;olutely  necessary. 


Assist  students 


ire  taking  continue  until  each  student  has  had 
:y  to  take  a  picture «    Let  students  choose 
t  vdiose  picture  he  wishes  to  take. 

)n  students  for  any  accoroplishnients.    If  a 
>to  fedls  to  turn  out  well,  walyze  the 
illow  him  to  try  again. 

3f  flash  cubes  at  the  time  needed. 

succeed  in  taking  a  good  picture  give  then  a 
to  stick  on  the  back.    Each  label  should 

:eacher*s  name,  date,  who  is  in  the  picture, 
picture  is  about.    In  the  ccxmnents  section 
took  the  picture.    Make  clear  that  it  is  the 
s  responsibility  to  see  that  every  picture  he 
led.    (He  nay  need  to  get  assistance  from 
smate.) 
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UNIT  III.  ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMEN 
CORE  A.        INTRODUCTION  TO  ENERGY 


ERIC 


AIMS  FOR  ME  AND  M^  KNVIHONMENT 

1.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSC»J  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.    This  will  lead  to  a  degree  of 
self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
impulsive  response  to  problems. 

2.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDRCME. 
More  them  anything  else,  each  activity  is  intended 
to  be  a  success  experience  for  each  child.    It  is 
the  teacher's  responsibility  ~  almost  obligation  ~ 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.    Tt  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.    The  students 
as  a  group  should  help  each  individual  fit  ^at  he 
hcU5  done  into  a  pattern  of  acccMnplishment. 

3.  DEVELOPMENT  IN  EACH  CHILD  OF  3\N  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  experiences  in  science) . 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants,  caring  for  animals,  identi- 
fying flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  cmd  ccm  develop  some  competence  or  knowledge 
in.    This  would  provide  a  means  of  self-expression, 
cmd  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others* 

4.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  what  affects  them  as  individuals  and  ^^s  a  group, 
because  v*iat  affects  them  affects  the  community  of  man. 

5.  DEVELOPMENT  IN  EACH  CH'^'D  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  C0NDITI0N:5  that  will  lead  to  a  sense  of 
responsibility  for  the  environment  and  actions  that 
protect  or  improve  it. 


1.  Realize  and  appreciate  the  energ 

2.  Appreciate  and  under stcmd  man's 


OBJE 

1.  Define  energy  as  "anything  that  c 

2.  Recognize  that  the  ability  to  moM 

3.  Recognize  that  the  amount  of  and 
to  the  amount  of  energy  input. 

4.  Conclude  that  energy  can  be  store 

5.  Recognize  different  forms  of  ener 
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UNIT  III  GOALS 

1.  Realize  and  appreciate  the  energy  interrelationships  between  organisms- 

2.  Appreciate  and  understand  roan*s  dependence  on  green  plants  fi  /  food. 


OBJECTIVES  OF  CORE  A 

1.  Define  energy  as  "anything  that  causes  something  to  move  or  change." 

2.  Recognize  that  the  ability  to  move  or  cause  movement  requires  energy. 

3.  Recognize  that  the  amount  of  and  the  rate  at  which  work  is  done  is  related 
to  the  amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  ani  later  released. 

5.  Recognize  different  forms  of  energy  (heat,  light r  chemical,  and  electrical). 


© 
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UNIT  III. 


CORE  A. 


ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMENT 


INTRODUCTION  TO  ENERGY 


CORE  A  RATIONALE 


A  niMber  of  scientific  concepts  cure  highly  abstract.    The  notion 
of  energy  is  one  of  these.    Energy  is  described  as  weightless,  as  not 
occupying  space,  and  as  existing  in  a  variety  of  forms.    Yet  nobody 
really  knows  i^t  energy  is.    While  the  problem  of  defining  exactly 
what  energy  is  may  be  rather  difficult,  the  importance  of  energy  to 
the  world  ecosystem  cannot  be  overemi^aslzed.    The  functioning  and 
very  existence  of  all  life  on  Earth  is  dependent  upon  a  constant 
supply  of  energy  from  the  sun.    All  movements,  changes,  transforma- 
tions, and  events  require  energy.    Thus  understsmding  and  appreciating 
some  basic  ideas  about  energy  is  prerequisite  to  understanding  one's 
environment. 


The  activities  comprising  this  core  are  intended  to  familiarize 
the  student  with  some  basic  ideas  about  energy.    It  is  considered 
essential  that  each  student  have  aa  much  jAiysical  contact  with  the 
materials  as  possible.    The  student  needs  to  develop  a  feeling  of 
active  involvement  rather  than  watching  others  perform. 

Through  a  discussion  of  a  simple  cork-popping  demonstration,  a 
working  definition  of  energy  is  established:    energy  is  anything 
that  causes  something  to  move  or  change.    This  is  a  nontechnical 
definition,  but  certainly  adequate  for  the  purposes  of  this  program. 
The  activity  attempts  to  help  the  students  see  a  need  for  learning 
about  energy  and  relate  this  "new"  concept  to  their  everyday  life. 
Throughout  the  activity  attention  is  also  given  to  observing  and 
predicting  events  involving  energy.    The  students,  in  a  few  years, 
will  be  voting  citizens.    It  is  essential  that  they  have  the 
experience  of  making  predictions  based  on  present  events,  for  as 
citizens,  they  will  be  asked  to  vote  on  numerous  issues  that 
affect  their  future.    This  is  particularly  vital  in  view  of  the 
increasing  numbers  of  environmental  issues  on  the  ballots  of  many 
states. 
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Because  energy  is  a  ratlier  abstract  concept,  it  is  often  easier  to 
observe  than  define.  For  the  purposes  of  this  program,  however,  energy 
can  be  defined  as  "anything  that  causes  something  to  move  or  change." 

Because  energy  is  a  "nonmaterial  thing,"  it  is  not  recyclable; 
"material  things"  such  as  paper  and  cans  are.    The  ultimate  source  of 
all  energy  on  the  Earth  is  the  sun.    Energy  from  this  source  is  trans- 
formed as  it  flows  from  one  organism  to  another.    It  is  important  to 
realize  that  while  material  things  themselves  are  recyclable,  when 
energy  is  released  frc»n  them,  the  energy  is  difficult  (often  impossible) 
to  recapture  and  save* 

In  heating  the  test  tube  in  Activity  3-2  (Getting  Corked  Off)  ,  the 
wax  is  the  fuel  from  which  energy  is  being  released  in  a  burning  candle. 
The  wick  merely  serves  as  a  medium  for  exposing  the  burning  wax  to  the 
oxygen  in  the  air.    The  energy  used  to  pop  the  cork  is  coming  mostly  from 
the  burning  wax.    The  energy  in  the  wax  was  stored  as  chemical  energy  and 
released  as  heat  energy,    it  is  transferred  through  the  glass  to  the 
water.    Some  of  the  .rater  is  changed  to  its  gaseous  form,  steam,  which 
occupies  a  space  in  excess  of  1700  times  that  of  water.    The  resultant 
increase  in  pressure  finally  "pops  the  cork."    The  black  residue  which 
accximulates  on  the  test  tube  is  a  waste  product  (carbon)  from  the  burning 
wax* 

As  a  different  example,  in  Activity  3-2  vinegar  and  baling  soda 
react,  producing  large  amounts  of  carbon  dioxide.    The  vigorous  pro- 
duction of  this  gas  builds  up  pressure  within  the  test  tube  and  finally 
forces  the  cork  to  pop. 

The  movement  of  the  radiometer  in  Activity  3-2  results  from  the 
transformation  of  light  energy  to  heat  energy.    One  side  of  each  flag 
in  the  bulb  is  black  and  the  other  is  white.    The  white  side  reflects 
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CORE  A  RATIONALE  (continued) 

The  interest  of  the  students  is  stimulated  by  giving  them  the 
opportunity  to  experiment  with  scientific  apparatus  and  materials 
in  learning  about  energy.    The  activity  is  sonewhat  unstructured  to 
begin  with  in  the  hope  that  the  students'  observations  will  raise 
questions  that  may  be  answered  through  further  observation  and 
thought. 

Continued  opportunity  to  observe  and  predict  is  provided. 
Initially  the  students  make  predictions  based  on  their  observations. 
These  predictions,  recorded  on  a  worksheet,  provide  the  teacher  with 
an  assessment  of  student  understanding  of  the  relationship  between 
the  amount  of  heat  energy  present  and  the  amount  of  movement  in  a 
chemical  subjected  to  that  heat. 

The  students  then  become  actively  involved  in  constructing 
their  own  "energy  wheels,"  pinwheels  that  they  cause  to  turn  by  using 
the  energy  from  a  burning  candle.    The  strategy  encourages  them  to 
"discover"  ways  that  they  can  make  the  pinwheel  turn  faster.  This 
provides  yet  another  example  of  the  concept  that  the  greater  the 
input  of  energy,  the  greater  the  resulting  change  or  movement. 

When  beginning  to  study  energy,  students  are  not  always  awcure 
that  energy  can  be  released  by  chemicals*    They  first  observe,  and 
then  design  and  perform  experiments  whereby  chemicals  cause  move- 
ment and  change.    In  thinking  about  what  will  happen  when  presented 
with  a  specific  set  of  conditions >  the  students  again  practice 
making  predictions. 

There  are  numerous  instances  where  information  can  more  clearly 
and  efficiently  be  presented  in  graph  form.    It  should  be  apparant 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

most  of  the  light  (heat)  rays.    The  black  side  absorbs  most  of  the  light 
(heat)  rays.    As  a  consequence  of  this  unequal  absorption  of  the  light 
(heat)  the  black  side  of  the  flags  becomes  hotter  than  the  white  side. 
The  hotter  side,  therefore,  radiates  off  more  heat  energy.    This  unequal 
radiation  of  heat  acts  like  a  miniature  rocket  engine  and  turns  the 
flags.    The  inside  of  the  bulb  of  the  radiometer  is  a  partial  vacuum; 
therefore,  the  flags  are  turned  by  the  excited  molecules  with  almost  no 
friction. 

The  diffusion  of  molecules  from  the  crystal  of  potassium  perman- 
ganate in  the  petri  dish  in  Activity  5-3  (Experimenting  With  Heat 
Energy)  is  again  the  result  of  heat  energy.    The  molecules  break  away 
from  the  crystal  and  eventually  become  evenly  distributed  through 
the  water.    This  spreading  out  of  the  molecules  is  gxeatly  speeded  up 
in  the  hot  water  because  the  energy  causes  the  individual  molecules 
to  move  more  rapidly.    The  same  principal  applies  when  the  tea  bags 
are  placed  in  water  in  the  "Review  Of  Success"  following  Activity  3-3. 

The  pinwheel  used  in  Activity  3-b  (The  Energy  Wheel)  works  because 
the  candle  heats  the  air  molecules  immediately  above  the  flame  causing 
them  to  move  upward  rapidly.    The  draft  created  pushes  against  the 
wheel  blades,  causing  them  to  turn.    It  is  a  natural  consequence  that 
the  more  candles  used,  or  the  closer  the  candles  are  held  to  the  wheel, 
the  faster  it  will  turn  because  of  the  greater  upward  draft  that  is 
caused  by  the  greater  amount  of  h^at. 

The  dramatic  action  of  the  Alka-Seltzer  in  Activity  3-6  (Chemical 
Energy)  is  sure  to  capture  the  interest  of  your  students.  Alka-Seltzer 
is  essentially  a  conbination  of  citric  acid  and  a  carbonate  in  dry 
tablet  form.    When  placed  in  water  the  two  combine.    This  results  in 
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CX3RE  A  RATIONALE  (continued) 

to  ariyone  watching  TV  or  reading  newspapers  and  magazines  that  graphs 
increasingly  are  becoming  a  toeans  of  communication.    The  student  is 
introduced  to  simple  graph  interpretation  and  construction  •  This 
newly  Ir.amed  skill  is  then  put  to  immediate  use  in  translating  into 
graph  form  the  data  gathered  in  Activity  3-6. 

Energy  is  a  quantitative  factor  in  the  student's  environment* 
The  student  learns  that  the  amount  of  energy  released  from  a  system 
is  proportional  to  the  amount  that  entered*    The  concept  is  developed 
by  observing  and  measuring  the  distance  a  bottle  cap  is  propelled 
when  a  rubber  band  is  stretched  to  varying  lengths.    By  constructing 
a  simple  line  graph  of  the  measured  distamces,  the  student  gains 
reinforcement  of  the  idea  that  information  can  be  communicated  in 
a  manner  other  tham  by  the  written  or  spoken  word. 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

the  release  of  carbon  dioxide.    Vinegar,  which  is  essentially  acetic 
acid  and  more  highly  concentrated  than  citric  acid,  results  in  a 
much  stronger  reaction.    The  vigorous  release  of  bubbles  builds 
pressure  within  the  stoppered  tube.    Here  the  increased  pressure 
pushes  down  on  the  surface  of  the  water,  forcing  it  up  and  out  of 
the  tube  and  into  the  beaker. 
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RadiOTieter 
Chart 

Camera  (Polaroid.  Square 
Shooter) 


1/4  and  1/2  tea 
One 
One 

Forms  Of  Energy 


3-3. 


Page 


E^qperimenting  With 
Heat  Energy 


Date  planned 


Ice 

Hot  pad 
Spoons 

Overiiead  projector 
35irmi  Slide  projector 
Timer  or  wall  clock  with 
second  hand 


EnjOixQk  to  makt 
One 

Two  per  pair  of 


400  ml  Beakers 
Hot  plate 
Petri  dishes 
PoteissiuTt  permanganate 

crystals 
Worksheet  3-1 
Woi^sheet  3-2 
Transparency  3-1 
Slide  3-1 
Slide  3-2 
250  ml  Beakers 
Forceps 


Three 
One 

Two  per  pair  of 


Concentric  circ 
Chart  for  diffu 
Concentric  circ 
Worksheet  3-1 
Worksheet  3-2 
Two 
One 


r 


PLANNING  GUIDE 

5rne  activities  {indicotzd  in  itaticJti  and  an  10  in  thz  ma/Lgin)  must                                         W'm"  J 
^  prepared  several  days  or  weeks  in  advance.    Use  this  summary  eis  ^"s...^^^ 
teaching  and  preparation  schedule.    All  supplies  needed  are  listed.  BSCS 

St  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
[Italicjb  and  Ajui<m  Indicate  Advance.  PKZpa/iation  ViAzctioM) 

ish        1      Materials  in  Supply  Kit 

i  Measuring  spoons 

1  Funnel 

i  Radiometer 

{  Chart 

1  Camera  (Polaroid  Square 
1  Shooter) 

1/4  and  1/2  teaspoon 

One 

One 

Forms  Of  Energy 

rith  } 

1   400  ml  Beakers 
1  Hot  plate 
1  Petri  dishes 
]  Poteissium  permamganate 
1  crystals 
i  worksheet  3-1 
'     1  Worksheet  3-2 
1  Transparency  3-1 
{   Slide  3-1 
1   Slide  3-2 
j   250  ml  Beakers 
1  Forceps 

ERIC 

Enougk  to  make,  a  gJbU6  oi  ice.  mte/i 
One 

Two  per  pedr  of  students 

Three 
One 

Two  per  pair  of  students 

Concentric  circles 

Chart  for  diffusion  lab 

Concentric  circles  €Uid  chart 

Worksheet  3-1 

Worksheet  3-2 

Two 

One 

J 

e  and  my 
Environment 


UNIT 
CORE 


III 

A 


NOTE! 


PLANNING  GUIDE 

Some  activities  Undicattd  In  iXaJUcJb  and  an  10  In  the.  i 
be  prepared  several  days  or  weeks  in  advance.  Use  this 
a  teaching  and  preparation  schedule.    All  supplies  need< 


Activity  Wunber,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  SiqDply  Kit 


(Jtaticj^  an 


3-4. 


Page 


Hot  Or  Cold  ~ 
Review  Of  Success 


Date  planned 


3-5.    The  Energy  Wheel 


Page 


Date  planned 


ERIC" — 


Tea  bags 
Paper 

35nin  Slide  projector 
Overhead  projector 
Hot  and  cold  water 


Worksheet  3-3 
1000  ml  Beakers 
Slide  3-3 
Transparency  3-2 
Petri  dishes 
Potassium  permanganate 

crystals 
Forceps 


Hot  -  Cold  Tea 
Two 

Back  of  Workshe 
Front  of  Wbrksh 
Two 


One 


35mm  Slide  projector 

Heavy  duty  aluminum  foil 

Large  size  birthday  candles 

Pencil  with  eraser 

Strcdght  pin 

Scissors 

Matches 

Cardboard  or  heavy  paper 
Quarters 


Glass  bead 

Rubber  stopper  with  holes 

Slide  3-4 

Slide  3-5 

Slide  3-6 

Slide  3-7 

Worksheet  3-4 


One  njoJU 
Tm  poA  6tadznt 
One.  pvi  htudznt 
One  peA  student 
One  pair  per  sti 
Several  books 
One  piece  4"  X 
Several 
One  per  student 
One  per  student 
Clue  To  Success 
Clue  To  Success 
Clue  To  Success 
Clue  To  Success 
Clue  To  Success 


PUNNING  GUIDE 

ne  activities  Undicatzd  in  Italics  and  an  10  in  tht  moAgin)  must 
prepared  several  days  or  weeks  in  advance.    Use  this  summary  as 
Leaching  aiid  preparation  schedule.    All  supplies  needed  are  listed. 


it  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

sh       j      Materials  in  Simply  Kit 

{Italics  and  A/ulow  IndiaUt  Advanat  P^tpaAation  VVitction6) 

1  Worksheet  3-3 

I   1000  ml  Beakers 

1   Slide  3-3 

1  Transparency  3-2 

1  Petri  dishes 

1  Potassim  permanganate 

1  crystals 

1  Forceps 

Tm 

Hot  -  Cold  Tea 
Two 

Back  of  Worksheet  3-7 
Front  of  Worksheet  3-3 
Two 

One 

il  1 
hdles  1 

er  1 

1  Glass  bead 

{  Rubber  stopper  with  holes 
1   Slide  3-4 
•   Slide  3-5 
j   Slide  3-6 
P     I   Slide  3-7 

I  Worksheet  3-4 

.  ERIC 

1 

One 

Tm  fZA  6tudQM 
One  peA  6tude.nt 
One  peJL  ^tudznt 
One  pair  per  student 
Several  books 

One  piece  4"  X  6"  per  student 
Several 

One  per  student 
One  per  student  (Size  8) 
t  Clue  To  Success  Question  1 
Clue  To  Success  Question  2 
Clue  To  Success  QuestiLon  3 
Clue  To  Success  Question  4 
Clue  To  Success 

e  and  my 
Environment 


UNIT 
CORE 


III 

A 


PLANNING  GUIDE 


NOTE:  Some  activities  Undi  \ate.d  In  itaJiicJ^  and  an  f0  in  thz 
be  prepared  several  d  ys  or  weeks  in  advance.  Use  thi; 
a  teaching  and  preparation  schedule.    All  supplies  nee( 


Activity  Nunber,  Page, 
Tentative  Teaching  Date 


3-6.    Chemical  Energy 


Page 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Date  planned 


3-7. 


Page 


How  Tall  Is  J. 
Oscar  Hooperstraat 


Date  planned 


35xnm  Slide  projector 
Pin  wheels 
Detergent 

Alka-Seltzer  tablets 
Vinegar 
Cooking  oil 
Tap  water 


35inni  Slide  projector 


Materials  in  Supply  Kit 


Test  tube 
Rubber  stopper 
Plastic  tubing 
400  ml  Beaker 
Worksheet  3-5 
Slide  3-8 
Slide  3-9 
Worksheet  3-6 


worksheet  3-7 
Slide  3-10 
Slide  3-11 
Slide  3-12 
Slide  3-13 
Slide  3-14 
Slide  3-15 
Slide  3-16 


{Italics  a 


Qon^tnaoXad  ly 
Von.  i/ioj^hlnQ  t( 
VoHtij-tkhzQ.  tc 
Onz  bottle,  [qt 
Onz  bottle,  Iqi 

One  per  pair  c 
One  per  pair 


18" 


piece  per 


One  per  pair  o 
Alk  .-Seltzer 
Worksheet  3-5 
Worksheet  3-6 
Alka-Seltzer  ( 


Clue  To  Succes 
Growth  of  J.  0 
School  Absence 
Rats  of  New  Yo 
Clue  To  Succes 
Clue  To  Succes 
Clue  To  Succes 
Clue  To  Succes 


PLANNING  GUIDE  /^TtTN 

)me  activities  {indlcotzd  in  itaZic^  and  an  0  in  tht  mJt^in)  must                                         w^H"  J 
\  prepared  several  days  or  weeks  in  advance.    Use  this  sununary  as  ^^^ZZZ^ 
teaching  and  preparation  schedule.    All  supplies  needed  are  listed.  BSCS 

ist  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
{Itatiu  and  A^xou)  Indicuvtz  Advancz  PKzpa/Lotlon  VvtzcUom) 

Lsh       1      Materials  in  Supply  Kit 

1    Test  t^e 
1    Rubber  stopper 
1    Pl2istic  tubing 
1    400  ml  Beaker 
1    Worksheet  3-5 
j    Slide  3-8 
1    Slide  3-9 
J    worksheet  3-6 

Const/iacttd  Xn  pnzvlouj^  activity 
foK  (joaAhing  to^t  tubz^ 
i  foAty-thnzz  tabtojU  medtd  ioK  a  cZa^s  oi  6ixtzen 
Owe  bottlz  [qtmt] 

One  per  pedr  of  students  (25  X  300  mm) 

One  per  p£u.r  of  students  (Number  4-one  hole) 

18"  piece  per  pair  of  students 

One  per  pair  of  students 

Alka-Seltzer  (Liquid  Variable) 

Worksheet  3-5 

Worksheet  3-6 

Alka-Seltzer  (Temperature  Variable) 

{    Worksheet  3-7 
1    Slide  3-10 
}    Slide  3-11 
I    Slide  3-12 
1    Slide  3-13 
1    Slide  3-14 
1    Slide  3-15 
j    Slide  3-16 

ERIC 

• 

Clue  To  Success 

Growth  of  J.  Oscar  ^ooperstraat 

School  Absei^pes 

Rats  of  New  York  City 

Clue  To  Success  Question  1 

Clue  To  Success  Question  2 

Clue  To  Success  Question  3 

Clue  To  Success  Question  4 

J 

e  and  my* 
Environment 


UNIT 
CORE 


III 

A 


NOTE! 


PLANNING  GUIDE 

Some  activities  Undiaoted  In  itaUu  and  an  10  in  thz 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  need 


Activity  Number,  Page, 
Tentative  Teaching  Date 


3-8.    The  High  Flyer 


Page 


Date  plcmned 


ERiC 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


35inm  Slide  projector 
12"  Ruler 

Nails  (1"  to  1  l/2«  long) 
Rubber  bands 
Plywood 
Flyer  caps 

Hammer 


Materials  in  Supply  Kit 


Worksheet  3-8 
Slide  3-X7 
Worksheet  3-9 
Slide  3-18 


{1  toiler  OA 


One  peA  team  o 
Two  poA  torn  0^ 
One  per  team  of 
One  p^ece  . 
Oni  ja/L  cjovqa  m 
aboixt  2"  in  di 
One 

Chart  For  High 
Worksheet  3-8 
Graph  For  High  I 
Worksheet  3-9 


PLANNING  GUIDE 

B  activities  Undlcatzd  In  UaUu  and  an  10  In  thz  nmgln]  must 
prepared  several  days  or  weeks  in  advance.    Use  this  summary  as 
eaching  and  preparation  schedule.    All  supplies  needed  are  listed. 


BSCS 


t  of  Supplies  Needed 


ih 


Materials  in  Simply  Kit 


Notes  and  Safgestions  to  Teacher  f 
[Italics  and  AnAow  Indicjote.  Kdvancz  PxzpoAoUon  VUzcUonA) 


g) 


Worksheet  3-8 
Slide  3-17 
Worksheet  3-9 
Slide  3-18 


ERIC 


One.  peA  ttam  oi  thntz  6ttdeMtA 
Tm  peA  team  o  l  thhzz  Atudznti 

one  per  team  of  three  stodents  (3  1/2"  to  4"  unstretched  length) 

One  p^zcz  W  X  ;2")  peA  tern  oi  thnzz  it%dznt& 

^'^J^  f^^^  P<^        oi  thAzz  6tL-denU.    Covza  Akouid  bz 

about  2  A.n  dumUzA.    Suggzit  tap&  oU  oi  poitz  joM,  ktc. 
One 

Chart  For  High  Flyer 
Worksheet  3-8 
Graph  For  Hign  Flyer 
Worksheet  3-9 


w^vX  ^®  "^y 

rr  rxEnvironment 


MATERIALS 


*Bean  seeds  (soaked  overnight) 
♦Containers  (styrofoam  cups,  cut 

off  milk  cartons,  etc.)  two 

per  student 
♦Commercial  potting  soil 
*Popsicle  sticks  (enough  for 

one  per  student)  or  masking  tape 
♦Marking  pencil 


♦Hot  furnished  in  materials  kit 


ERIC 


ob.ti:ctivl  vocus  for  tuts  Acrivrry 


UNIT  GOALS: 


1,  Koalizc  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2.  Appreciate  and  understand  man's  dependence 
on  green  plants  for  food. 


TEACHING  STRATEGIES 


Activity  3-1.    Growing  Plants 

Latz^  In  tlviA  vlmX  a  number      pta\vU  a'UJi  be  ^cquiAcd 
ion,  zxptnimtntation*    ComncAclat  piojits  could  be  luzd 
but  >ci?  keeping  u)ltlt  thz  pluJio6opky  o^  io6teAing  6tadc}U 
pahticlpation,  tlic  6tudaits  wili  gn.ow  tlxc  picuvts  tlim- 
4e£ve^.    Tttu  activity  has  no  dOicct  nztatio\Uil\ip  to 
the  uiiLt  objectives,  but  i^  meKdiij  a  pKepoAotohtf 
activity*    Jt  is  hoped  tliat  tliAough  tlvu  pla^tt-gnoiCing 
expedience,  tlie  6tudent*6  idea^  about  ptant  need6  (CcCC 
be  n^cin^onced  a^id  he  will  conclude  tlxat  ai%,  hhUca, 
and  6utUiglit  oAe  necci^a/iy  {^oK  ghcwtlu 

Teacher  Preparation; 

1*     Bean  seeds  are  sugg€3ted  because  of  their  rapid 

germination  and  growth.    Other  seeds  may  be  plant<  «1 
and  perhaps  will  grew  in  time,  b*it  if  other  seeds 
are  used,  they  should  be  used  along  with  the  bean 
seeds. 

2.  Soak  bean  seeds  overnight  to  speed  germination. 

3.  Set  up  as  many  containers  as  there  are  students  in 
class  and  plant  two  beans  yourself  in  each  of 
these  containers.    These  will  serve  as  extra 
plants,  which  you  should  care  for  to  insure  that 
there  will  be  enough  plants  for  the  activities  in 


VOCUS  FOR  THIS  ACriVITY 


I.     Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

Appreciate  and  understand  man's  dependence 
on  green  plants  for  food. 


TEACHING  STRATEGIES 


-1.    Growing  Plants 

u4  imiX  a  nimheA  OjJ  plants  i^Wi  bz  finqijiAjiad 
mentation*    ComneAdat  ptcuits  could  be.  uAed 
mtg  with  tiie  piuZo^opliy  o^  ^o^toAing  6tude^it 
ion,  tl^e  students  voitt  g^o  tlie  plants  tliem- 
lis  activitij  has  no  duiecX  ^elationshtp  to 
bjective^s,  but  is  me^ety  a  pxepaAotohij 
It  Is  hoped  tiiat  tliAough  tivis  ptmt-gKomng 
the  stude^tt^s  ideas  about  pZa^it  needs  wUl 
ced  and  he  iciZl  concJLudc  that  ail,  mteK, 
'it  oAe  nece^sa/iy  f^oK  gnovotix. 

opa..ation; 

seeds  are  suggested  because  of  their  rapid 
ination  and  growth.    Other  seeds  may  be  planted 
perhaps  will  grow  in  time,  but  if  other  seeds 
used,  they  should  be  used  along  with  the  bean 
s. 

bean  seeds  overnight  to  speed  germination. 

up  as  many  containers  as  there  are  students  in 
I  and  plant  two  beans  yourself  in  each  of 
i  containers.    These  will  ser'^e  as  extra 
:s,  which  you  should  care  for  to  insure  that 
\  will  be  enough  plants  for  the  activities  in 
O 

ERIC 


© 


UUIT  III. 


CORE  A. 


LUHRGY  RELATIONSHIPS 
in  MY  EWIROrJMENT 

INTRODUCTION  TO  CrJERGY 


BSCS 


ACTIVITY  3-1.     GROWING  PLATITS 


ANTICIPATED  STUDENT  BEHAVIORS 


Kt  the  end  o^  this  activity ^  eacli  s  tudent  should: 

"have  planted  soma  bean  heeds* 
"have  participated  In  a  di^cuision  about  the 
caie  r^j?  plants. 


MATERIALS 


ERLC^ 


TEACHING  STRATEGIES 


St 


Core  D,    Also,  if  the  students'  plants  do  not  all 
grov,  or  if  they  want  to  keep  them,  there  will  still 
be  enough  for  the  activities. 

4.    Coleus  or  vari  egated  geraniua  plants  will  be  needed 
later  in  the  unit.    Since  these  are  scnnetimes  diffi- 
cult to  locate,  start  looking  now  for  a  place  where 
they  can  be  purchcised  so  you  will  be  sure  to  have 
th^  available  ^en  needed. 

Explain  to  the  students  what  they  are  to  do  by  saying: 

LATER  IN  THIS  UNIT  WE  WILL  NEED  SOME  PLANTS 
FOR  OUR  EXPERDCNTS,     THEREFORE,  WE  ARE  GOING  TO 
PLANT  SOME  SEEDS.     BEFORE  WE  PLANT  OUR  SEEDS, 
WHAT  THINGS  MUST  WE  REMEMBER  TO  DO  WHEN 
GROWING  AND  TAKING  CARE  OF  PLANTS? 


As  students  suggest  the  needs  of  the  plant,  write  them  on 
the  chalkboard. 

Say: 

ALL  YOUR  Si)GGESTIC»IS  ARE  GOOD  ONES,  BUT  THE  ONES 
WE  MUST  BE  ESPECIALLY  CAREFUL  TO  REMEMBER  ARE 
SUNLIGHT  ANJ  v^ATER.     (Circle  or  underline  these 
on  the  chalkboard.)    WHAT  WILL  HAPPEN  IP  OUR 
PLANTS  DO  NOT  GET  SU^^LIGHT  AND  WATER? 

Instruct  the  students  to  plant  their  seeds  by  filling 
their  containers  ilinc.  t  to  the  top  with  potti  i  soil. 
Distribute  two  bean  seeds  each  to  the  students  and  tell 
them  tr>  push  ea^  seed  under  the  soil,  pressing  it  down 
about  as  far  as  the  leugth  of  a  fingernail,  and  jhen 
covering  it.    Tell  them  to  write  their  names  with  pencils 
on  popsicle  sticks  and  insert  the  sticks  into  the  scil 


— < 


TrACHING  STRATEGIES 


Also,  if  the  sttKlents*  plants  do  not  all 
Dr  if  they  want  to  keep  them,  there  will  still 
igh  for  the  acn-lvities. 

or    .  riegated  geranium  plants  will  be  needed 
Ln  ti^y^  unit*    Since  these  are  scHoetimes  diffi- 
3  locate,  steurb  looking  now  for  a  place  where 
ui  be  purchased  so  you  will  be  sure  to  have 
/ailable  when  needed* 

le  students  what  they  aro  to  do  by  saying: 

«  THIS  UNIT  WE  WILL  NEED  SOME  PLANTS 
EXPERIICNTS.     THEREFORE,  WE  ARE  GOING  TO 

)ME  SEEDS.     BEFORE  WE  PLANT  OUR  SEEDS, 

:HGS  MUST  WE  REMEMBER  TO  DO  WHEN 
AND  TAKING  CARE  OF  PIPITS? 


uggest  the  needs  of  the  plemt.  write  them  on 


I  SUGGESTICMIS  ARE  GOOD  ONES,  BUT  THE  ONES 
3E  ESPECIALLY  CAREFUL  TO  REMEMBER  ARE 
AND  WATER.     (Circle  or  underline  these 
chalkboard*)    WHAT  WILL  HAPPEN  IF  OUR 
)0  NOT  GET  SUNLIGHT  AND  WATER? 

students  to  plant  their  seeds  by  filling 
lers  almost  to  the  top  with  potting  soil, 
ro  bean  seeds  each  to  the  students  and  tell 
each  seed  tinder  the  soil,  pressing  it  down 
OS  the  length  of  a  fingernail,  and  then 
Tell  them  to  write  their  names  with  pencils 
ticks  and  insert  the  sticks  into  the  soil 


L  ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


-suggest,  "Water  the  plants,"  "put  the  plants  in 
the  sun,"  "They  need  air,"  "put  them  near  an 
open  window,"  "Give  them  attention,"  "Fertilize 
them." 


—guess,  "They'll  die,"  "Wilt,"  "Shrivel  up. 


MATERIALS 


D:agram  3-1 


sot  I  level 


.  seed 


_.„SOll 


TEACHING  STRATEGIES 


at  the  edge  of  the  containers,  as  shown  in  Diagram  3-1. 
If  popsicle  sticks  cannot  be  obtained,  have  the  students 
write  their  names  on  pieces  of  masking  tape  and  stick  the 
pieces  of  tape  to  their  containers.     If  the  beans  have 
not  sprouted  within  a  week,  allow  students  to  plant  two 
more  seeds*    Caution  each  of  the  students  that  since  h»- 
is  in  charge  of  the  plant,  and  since  it  belongs  to  him, 
h^^  must  be  responsible  for  watering  it  properly. 

The  soil  should  be  kept  moist  but  not  soaked.    You  might 
show  them  the  difference  with  two  of  the  extra  containers. 


TEACHING  STRATEGIES 


qe  of  the  containers,  as  shown  in  Diagram  3-1. 
le  sticks  cannot  be  obtained,  have  the  students 
ir  names  on  pieces  of  masking  tape  and  stick  the 
tape  to  their  containers.     If  the  beans  have 
ted  within  a  v.   -k,  allow  students  to  plant  two 
Caution  eaca  of  the  students  that  since  he 
rge  of  the  plant,  and  since  it  belongs  to  him, 
5  responsible  for  watering  it  properly. 


ANTICIPATED  STUDENT  BEHAVIORS 


^nould  be  kept  nioist  but  not  soaked-    You  might 
the  difference  with  two  of  the  extra  containers. 
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BSCS  Evaluation. 


£MH  Feedback  Fon  Ic 
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Ir^li       3nd  my 
\).  ^^Envfronment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

1.  Define  energy  as  "anything  that  causes 
something  to  move  or  change." 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

5.     Recognize  different  forms  of  energy  (heat, 
light,  chemical,  and  electrical). 


Activity  3-2.    Getting  Cork<.d  Off 

TkAoagh  da>cu66ion  and  ob^eAvation  thz  6tudavt  voaJU 
expand  kU  concept      anviQy,  biUZding  background  In^oK- 
motion  jJoA  latz^  acZivltiQA.    Vmon^tAjcvUo^u  and  pantl- 
cLpation  zxpoAtmcu  i^Wi  p^ovida  opponXaniilu  to 
Idzntiiy  ^om6  o^  znoAgy  and  thtOi  4ouAce4. 


MATERIALS 


TEACHING  STRATEGIES 


:  ERLC 


FOCUS  FOR  THIS  ACTIVITY 

GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

A  OBJECTIVES: 

1.  Define  energy  as  "anything  that  causes 
something  to  move  or  change." 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

5.     Recognize  different  forms  of  energy  (heat, 
light,  chemical,  and  electrical) . 


TEACHING  STRATEGIES 


"2.    Getting  Corked  Off 

^cu&6ion  and  ob^oAvatlon  thz  6tudziit  uoWL 
conazpt  0^  zmAgy,  biUlding  background  In^or- 
latzK  activltiu.    Vmon^tnatLon^  and  pajiti- 

xpeAteuce^  i^Wi  p/wvidz  oppontanitiu  to 

'o>m  oi  znoAgy  mi  thtOi  6ou/icu. 


LERIC 


UNIT  III. 


CORE  A. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIR0Nr4ENT 

INTRODUCTION  TO  ENERGY 


BSCS 


ACTIVITY  3-2.     GETTING  CORKED  OFF 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd  oi  this  activity,  zacJk  6tudznt  should: 

—be  abtz  to  dz^inz  znznny  a^   anything  that  cjmu 

6omztlUng  to  movz  oK  change/' 
'-havz  cbszAvzd  and  poAtlcipatzd  in  dzjnon6tAjation& 

6hoii)ing  ^ooA  di^izKznt  kinds  o^  zntnjgy  in  action, 
—tut  and  idzntily  thz  ^ou/i  kindi  o^  znzAgy  06 

hzat,  light,  ztzcXnicjoil  znzKgy,  and  chzmicaJt 

znzKgy. 

"have  takzn  a  pictoJiz  6houUng  onz  kind  o^  znvigy 

in  hi6  6choot  znvVionmznt. 
-'have  di6ca66zd  hi6  pictuJiz      znzngy  wWi  otlizA 

6tudznt6  in  thz  c£a64. 


I 


ACTIVITY  3-2 

® 


MATERIALS 


1  Test  tube,  Pyrex,  (18  X  150  mm) 

1  Cork  to  fit  test  tube 

1  Test  tube  holder 
*An  electrical  appliance  (mixer, 
fan,  knife,  drill,  wall  clock 
if  second  hand  moves) 
♦Junp  rope 
♦Chair 
♦Candle 
♦Matches 
♦Test  tube  rack 


TEACHING  STRATEGIES 


Teacher  Preparation; 

1.  TKy  both  conk-popping  dmoMtHotlonA  6e.veAat  tinier 
pnJjOK  to  thz  dtaJ^6  to  gain  confidence,  to  determine 
roughly  how  long  it  takes,  and  to  determine  how 
tightly  it  is  necessary  to  stopper  the  tube.  In 
the  demonstration  where  water  is  boiled,  d  COHk 
too  tightly  fitted  may  ailouo  pnoAivJiz  to  bvUld  up 
high  mov^h  to  ihattVi  thz  tabz. 

2,  In  the  baking  soda-vinegar  demonstration,  it  is 
very  important  that  the  cork  be  placed  in  the  test 
tube  immediately  after  adding  the  vinegar*  Precau-- 
tions  should  be  taken  to  cover  the  work  area 
because  some  liquid  may  spurt  out  on  the  table. 


For  the  beglrr.ing  demonstration  you  will  fill  a  test  tube 
with  water,  cork  it,  and  hold  it  over  the  flame  of  a 
candle  with  the  test  tube  holder.    To  focus  the  students' 
attention  on  the  test  tube  describe  what  you  are  doing. 

Hold  up  the  test  tube  and  ask: 


WHAT  IS  THIS? 


(Continued  later  in  activity) 
♦Not  furnished  in  materials  kit 


ERLCy 


NOW  WATCH  CAREFULLY  WHAT  I'M  DJ/NG.     I'M  GOING 
TO  ASK  YOU  TO  DESCRIBE  WHAT  I'VE  DONE. 

Fill  the  test  tube  1/5  full  of  water  and  set  the  cork  in 
the  tube,  tapping  it  with  your  finger.  While  doing  this 
ask: 

WHAT  HAVE  I  DONE  THUS  FAR? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Stxjdents : 


Eration: 

ii  cjonk-poppuig  (ksnoniVuitLoni  6tvzHaZ  tJM& 
"jO  tkd  ct(U6  to  gain  confidence,  to  determine 
how  long  it  takes,  and  to  determine  how 
it  is  necessary  to  stopper  the  tube.  In 
lonstration  v^ere  water  is  boiled,  CL  CjOftk 
htty  ^ittoA  mxy  aJUou)  pfui&anz  to  buUd  up 
ough  to  ihatteA  tht  tube. 

baking  soda-vinegar  demonstration,  it  is 
iportant  that  the  cork  be  placed  in  the  test 
imediately  after  adding  the  vinegar.  Precau- 
should  be  taken  to  cover  the  work  area 
\  some  liquid  may  spurt  out  on  the  table. 

ming  demonstration  you  will  fill  a  test  tube 
:ork  it,  and  hold  it  over  the  flame  of  a 
:he  test  tube  holder.    To  focus  the  students' 
the  test  tube  describe  what  you  are  doing. 

:est  tube  and  ask: 

THIS? 

:h  carefully  what  I'm  doing.   I'm  going 
ou  to  describe  what  i've  done. 

:  tube  1/5  full  of  water  and  set  the  cork  in 
)ping  it  with  your  finger.    While  doing  this 


m  X  DONE  THUS  FAR? 


—respond,  "A  test  tube,"  "A  tube,"  "A  glass  tube," 


-after  caureful  observation,  state  what  you  did  — 
put  water  in  the  test  tube  so  that  it  was  about 
1/5  full  amd  placed  a  cork  in  the  end. 


MATERIALS 


Diagram  3-2 


/est  tube  hcidef 


TEACHING  STRATEGIES 


Ask  a  student  to  light  the  candle,  let  several  drops  of 
hot  wax  drip  on  a  piece  of  paper,  and  set  the  candln  in 
it,  as  shown  in  Diagram  3-2. 

CAUTIONS : 

1.    Do  the  remainder  of  this  experiment  as  a  demonstra- 
tion only.    It  could  be  somewhat  dangerous  in  the 
hands  of  the  students. 

Do  not  stopper  the  test  tube  too  tightly. 

Use  only  a  cork  stopper,  NOT  ROBBER,  which  fits 
too  snugly.  ' 

Make  sure  the  test  tube  is  Pyrex. 

Point  the  test  tube  away  from  both  you  and  the 
students  during  the  heating  process. 

Do  not  attempt  to  remove  the  stopper  with  your 
fingers  while  the  water  is  still  hot,  or  the 
water  will  spurt  out. 


2. 
3. 

4. 
5. 


Say: 


AGAIN  WATCH  MiO  DESCRIBE  WHAT  I'M  DOING. 


Be  sure  the  tube  is  at  an  angle  pointing  away  from  you  and 
the  students.    Move  the  tube  in  and  out  of  the  flame  of 
the  lighted  candle  in  order  not  to  get  too  violent  a 
reaction. 

Continue  doing  this  until  the  cork  pops  out. 


NOTE:    The  cork  pops  because  of  the  expanding  gases  in 
the  test  tube.    Heat  causes  the  gas  moloculos  to 
move  more  rapidly. 


TEACHING  STRATEGIES 


dent  to  light  the  candle,  let  several  drops  of 
rip  on  a  piece  of  paper,  and  set  the  candle  in 
>wn  in  Diagram  3^2. 


the  remainder  of  this  experiment  as  a  demons t ra- 
1  only.     It  could  be  somewhat  dangerous  in  the 
is  of  the  students. 

lot  stopper  the  test  ttabe  too  tightly. 

only  a  cork  stopper,  NOT  RUBBERr  which  fits 
snugly.  " 


*  sure  the  test  tube  is  Pyrex. 

\t  the  test  tube  away  from  both  you  and  the 
lents  during  the  heating  process. 

lot  attempt  to  remove  the  stopper  with  your 
fers  while  the  water  is  still  hot,  or  the 
r  will  spurt  out. 


WATCH  AI^D  DESCRIBE  WHAT  I'M  DOING. 

e  tube  is  at  an  angle  pointing  away  from  you  and 
ts^.    Move  the  tube  in  and  out  of  the  flame  of 
d  candle  in  order  not  to  get  too  violent  a 


oing  this  until  the  cork  pops  out, 

cork  pops  because  of  the  expanding  gases  in 
I  test  tube.    Heat  causes  the  gas  moJcculos  to 
B  more  rapidly. 

erJc 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-2 


students : 


— light  the  candle. 


— observe  and  describe  the  demonstration. 


ACTIVITY  3-2 
® 


MATERIALS 


TEACHING  STRATEGIES 


OBSERVA' 


While  students  are  cdiserving,  encourage  them  to  describe 
as  many  things  as  possible  that  they  see  happening. 


St 


After  the  demonstration  is  completed,  ask: 
WHAT  HAPPENED? 


NOTE:    If  students  observe  that  the  test^t\2be  turned 

black,  you  might  help  them  decide  that  the  black 
color  is  on  the  test  tube  and  that  it  is  coming 
from  the  candle  and  coating  the  outside  of  the 
test  tube.    It  is  not  the  water  that  is  turning 
black.    Pass  the  test  tube  around  so  they  can 
make  this  determination. 

WOULD  THE  SAME  THING  HAPPEN  IF  WE  DIDN'T  HEAT 
THE  TEST  TUBE? 

Regardless  of  what  the  answer  is  ask  the  students: 

HOW  COULD  WE  FIND  OUT? 


WHAT  CAUSED  THE  CORK  TO  POP? 


(Student's  name) ,  DO  YOU  AGREE  WITH  THAT? 
WHAT  DO  YOU  THINK? 


(Student's  name) ,  DO  YOU  AGREE  WITH  THAT? 
WHAT  DO  YOU  THINK 


TEACHING  STRATEGIES 


OBSERVAV: 


'ts  are  observing,  encourage  them  to  describe 
gs  as  possible  that  they  see  ha^>pening* 


nionstration  is  coiif>leted,  ask: 
PPENED? 


udents  observe  that- the  test  tube  turned 
,  you  might  help  them  decide  that  the  black 
is  on  the  test  tube  and  that  it  is  ccnning 
the  candle  and  coating  the  outside  of  the 
tube*    It  is  not  the  water  that  is  turning 

Pass  the  test  tube  around  so  they  can 
this  determination* 

HE  SAME  THING  HAPPEN  IF  WE  DIDN'T  HEAT 
T  TUBE? 

f  vAiat  the  answer  is  ask  the  students: 
LD  WE  FIND  OUT? 

USED  THE  CORK  TO  POP? 

t's  name),  DO  YOU  AGREE  WITH  THAT? 
YOU  THINK? 

^:'s  name),  DO  YOU  AGREE  WITH  THAT? 
YOU  THINK 


ERLC 


liil  TIME 


ANTICIPATED  STUDENT  lEHAVlORS 


students : 


— notice  that  you  are  moving  the  test  tube  back  and 
forth  over  the  flame,  that  the  water  is  boiling, 
steam  is  forming,  tube  is  getting  black,  etc. 


— respond,  '•The  cork  popped  out,**  "The  test  tube 
got  black,**  "The  water  boiled,**  **The  pressure 
made  it  pop,**  **Steam  came  out.** 


—speculate  that  it  wouldn't. 


-suggest  repeating  the  experiment  by  paissing  the 
test  tube  over  the  unlighted  candle* 

-respond,  **Plame,**  ''Heat,**  ♦*Candle,**  "Pressure, ** 
•*Pressure  from  the  steam,**  ''Hot  water.** 


— express  agreement  or  disagreement,  giving  reasons* 


— express  agreement  or  disagreement,  giving  reasons. 


MATERIALS 


TEACHING  STRATEGIES 


NOTE:    Encourage  many  students  to  participate  in  the 
speculation,  judging,  and  observing  by  asking 
one  student  if  he  agrees  with  another,  by 
asking  one  student  if  he  has  a  different  idea 
or  comment « 

If  the  students  do  mention  the  word  energy  say: 

ALL  or  YOUR  IDEAS  ARE  GOOD,  BUT  ONE  OF  YOU 
SUGGESTED  THE  WORD  THAT  SCIENTISTS  USE  MOST 
OFTEN  —  "ENERGY,"     ENERGY  MADE  THE  CORK  POP* 

Write  the  word  "energy"  on  the  chalkboard. 

If  students  do  not  mention  the  word  energy, 
say: 

THESE  ARE  ALL  GOOD  IDEAS.     WE  HAVE  ANOTHER 
WORD  THAT  CAN  BE  USED  INSTEAD  OF  HEAT 
(PRESSURE,  STEAM,  CANDLE  OR  ANY  OTHER  WORD 
SUGGESTED).     THAT  WORD  IS  "ENERGY." 

Continue  by  saying: 

ANYTHING  THAT  CAN  CAUSE  SOMETHING  TO  MOVE  OR 
TO  CHANGE  WE  CALL  ENERGY. 

HAVE  YOU  EVER  HAD  THE  FEELING  THAT  YOU  JUST 
DON'T  HAVE  ANY  ENERGY? 

WHAT'S  IT  LIKE  TO  HAVE  THAT  FEELING? 


Ask  for  volunteers  or  select  two  students  to  come  to  the 
front  of  the  room.  Ask  one  student  to  jump  rope  and  ask 
the  other  to  stand  perfectly  still. 


Then  ask: 


TEACHING  STRATEGIES 


:ourage  many  students  to  participate  in  the 
^culation,  judging,  and  observing  by  asking 

student  if  he  agrees  with  another,  by 
ing  one  student  if  he  has  a  different  idea 
comnent. 

ident3  do  mention  the  word  energy  say: 

>F  YOUR  IDEAS  ARE  GOOD,  BUT  ONE  OF  YOU 
STED  THE  WORD  THAT  SCIENTISTS  USE  MOST 
—  "ENERGY."     ENERGY  MADE  THE  CORK  POP. 

word  "energy-  on  the  chalkboard. 

If  students  do  not  mention  the  word  energy, 
say: 

THESE  ARE  ALL  GOOD  IDEAo.     WE  HAVE  ANOTHER 
WORD  THAT  CAN  BE  USED  INSTEAD  OF  HEAT 
(PRESSURE,  STEAM,  CANDLE  OR  ANY  OTHER  WORD 
SUGGESTED).     THAT  WORD  IS  "ENERGY." 

y  saying: 

ING  THAT  CAN  CAUSE  SOMETHING  TO  MOVE  OR 
ANGE  WE  CALL  ENERGY. 

YOU  EVER  HAD  THE  FEELING  THAT  YOU  JUST 
HAVE  ANY  ENERGY? 

S  IT  LIKE  TO  HAVE  THAT  FEELING? 


lunteers  or  select  two  students  to  come  to  the 
le  room.  Ask  one  student  to  jump  rope  and  ask 
to  stand  perfectly  still. 


I  ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


.ACTIVITY 


--respond ,  " Yes . " 

"respond,  "I  don't  feel  like  doing  anything/ 
"I  don't  want  to  get  up,"  "Lazy,"  "Tired." 


MATERIALS 


WHO  LOOKS  LIKE  HE  IS  USING  THE  MOST  ENERGY, 
(student's  name)  OR  (student's  name)? 


TEACHING  STRATEGIES 


St 


WHY? 


IS  EITHER  PERSON  USING  ANY  ENERGY? 
WHAT  IS  HE  DOING? 
DOES  THAT  TAKE  ENERGY? 

Direct  the  two  students  to  return  to  their  seats.  Have 
another  student  pick  up  and  carry  a  chair  from  one  end 
of  the  room  to  the  other- 


Ask: 

WHAT  DID  (student's  name)  DO? 

WHAT  DID  HE  USE  TO  DO  THIS? 

If  the  students  say  that  arms  or  muscles  are  doing  the 
work,  ask; 

WHAT  ARE  (student's  name)  ARMS  (MUSCLES)  USING 
TO  CARRY  THE  CHAIR? 

THINK  OP  YOUR  MOTHER  SCRUBBING  THE  FLOOR  OR 
YOUR  FATHER  MOWING  THE  LAWN.     WHAT  ARE  THEY 


BOTH  USING  TO  DO  THIS  WORK? 


TEACHING  STRATEGIES 


>KS  LIKE  HE  IS  USING  THE  MOST  ENERGY, 
it's  name)  OR  (student's  naroe)? 


!ER  PERSON  USING  ANY  ENERGY? 

HE  DOING? 
[AT  TAKE  ENERGY? 


wo  students  to  return  to  their  seats.  Have 
ent  pick  up  and  carry  a  chair  from  one  end 
to  the  other. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

— identify  student  jumping  rope. 

— respond,  **Because  he's  doing  something,"  "He's 
jumping  up  and  down,"  "He's  jumping  rope." 

—respond,  "Yes,"  "No,"  "I  don't  know*" 

— reply,  "Moving,"  "Jumping." 

— infer  that  because  energy  was  defined  as  anything 
that  can  cause  something  to  move  or  to  change, 
the  student  is  using  energy « 


T^^^^HAVE  YOU 
INVOLVED 

rSTUDENTS? 


D  (student's  name)  DO? 
D  HE  USE  TO  DO  THIS? 

nts  say  that  arms  or  muscles  are  doing  the 


E  (student's  name)  ARMS  (MUSCLES)  USING 
Y  THE  CHAIR? 

?  YOUR  MOTHER  SCRUBLING  THE  FLOOR  OR 
CHER  MOWING  THE  LAWN.  W^AT  ARE  THEY 
CNG  TO  DO  THIS  WORK? 


-respond,  "Carry  the  chair." 
-respond,  "Arms,"  "Energy." 


— infer  that  energy  is  used. 


—respond,  "Energy." 


TEACHING  STRATEGIES 


WE'VE  SEEN  THE  CORK  FLY  OUT  OF  THE  TEST  TUBE. 
WE'VE  SEEN  (student's  name)  JUMP  ROPE*  WE'VE 
SEEN  (student's  name)  CARRY  THE  CHAIR.  TO  DO 
THESE  THINGS  WE  NEED  ENERGY,     WHAT  IS  ENERGY? 


On  the  board,  after  the  word  "energy,"  write  "is  anything 
that  causes  something  to  move  or  change." 

IS  THE  ENERGY  OR  "GO  POWER"  NEEDED  TO  DO 
DIFFERENT  THINGS  ALL  THE  SAME? 

WHAT  ARE  SOME  THINGS  OTHER  THAN  PEOPLE  THAT 
USE  ENERGY? 


WHAT  KINDS  OF  ENERGY  DO  THEY  USE? 


ARE  PdjL  THESE  ENERGIES  ALIKE? 

Ask  a  student  to  come  to  the  front  of  the  room  and  operate 
any  electrical  appliance  that  demonstrates  movement. 
(Fan,  carving  knife,  electrical  toothbrush,  1/4"  drill, 
mixer,  wall  clock  with  moving  second  hand.) 

WIIAT  IS  HAPPENING? 


WHAT  IS  MAKING  THE  (appliance)  MOVE? 

WHAT  KIND  OF  ENERGY  IS  MAKING  THE  (appliance) 
WORK? 

Using  the  same  candle  and  test  tube  setup  as  at  the  begin- 
ning of  the  activity  (without  a  cork) ,  have  another  stu- 
dent bring  water  to  a  boil  in  the  test  tube. 


TEACHING  STRATEGIES 


SEEN  THE  CORK  FLY  OUT  OF  THE  TEST  TUBE. 
SEEN  (student's  name)  JUMP  ROPE.  WE'VE 
r(student's  name)  CARRY  THE  CHAIR.    TO  DO 
THINGS  WE  NEED  ENERGY.     WHAT  IS  ENERGY? 


rd,  after  the  word  "energy,"  write  "is  anything 
s  something  to  move  or  change." 

E  ENERGY  OR  "GO  POWER"  NEEDED  TO  DO 
RENT  THINGS  AIiL  THE  SAME? 

ARE  SOME  THINGS  OTHER  THAN  PEOPLE  THAT 
MERCY? 


KINDS  OF  ENERGY  DO  THEY  USE? 


L,L  THESE  ENERGIES  ALIKE? 

snt  to  come  to  the  front  of  the  room  and  operate 
Leal  appliance  that  demonstrates  movement. 
Lng  knife,  electrical  toothbrush,  1/4"  drill, 
L  clock  with  moving  second  hand.) 

ES  HAPPENING? 


tS  MAKING  THE  (appliance)  MOVE? 

CIND  OF  ENERGY  IS  MAKING  THE  (appliance) 


ama  candle  and  test  tube  setup  ds  at  the  tsegin- 

activity  (without  a  cork)  ,  have  another  stu- 
water  to  a  boil  in  the  test  tube. 

I  ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


.ACTIVITY  3-2 

® 


—respond,  "It's  something  that  causes  something 
else  to  move." 


—guess,  "I  don't  know,"  "Yes,"  "No." 


—suggest  such  things  as  cars  and  other  machines 
such  as  TV  sets,  furnaces,  stoves,  motorcycles, 
bombs,  dynamite,  etc* 

—respond,  "Electricity,"  "Motors,"  "Fire,"  "Heat," 
"Muscles,"  "Light,"  "Food." 

—guess  that  they  may  not  be  alike. 


—respond,  "The  fan's  turning,"  "The  drill  is 
turning,"  "It's  moving,"  etc. 

— respond,  "Energy." 


—respond,  "Electrical,"  "Electricity." 


ACTIVITY  3-2 

® 


MATERIALS 


♦Paper  towels  to  cover  work 

surface 
♦Baking  soda 
♦Vinegar 

Measuring  spoons  (1/4  and  1/2 

teaspoon) 
Funnel 

Test  tube^  Pyrex  (18  X  150  mm) 
Cork  to  fit  test  tube 
Test  tube  holder 
♦Test  tube  rack 


Q  ^Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


WHAT  IS  BEING  DONE  HERE? 

IS  SOMETHING  MOVING  OR  CHANGING? 
IS  ENERGY  BEING  USED  THEN? 

WHAT  KIND  OF  ENERGY  IS  MAKING  THE  WATER  BOIL? 

Now  let's  look  at  another  demonstration.  Display  the 
materials  to  be  used: 

HOW  IS  THIS  ONE  DIFFERENT  FROM  THE  LAST  CMJE? 


WHAT'S  THE  DIFFERENCE  BETWEEN  THESE  MATERIALS 
AND  THE  ONES  WE  USED  IN  THE  LAST  DEMONSTRATION? 


WATCH  WHAT  I  DO. 
Perform  the  following  demonstration* 

1.  Place  a  medium  sized  test  tube  in  the  test  tube  rack. 

2.  Using  a  funnel,  add  1/4  teaspoon  baking  soda. 

3.  Add  1/2  teaspoon  vinegar  and  very  quickly  stopper 
the  tube  with  the  cork.     (Since  the  reaction 
happens  so  quickly,  it  is  suggested  that  the  cork 
be  held  with  one  hand  next  to  the  opening  of  the 
tube  while  the  vinegar  is  added  with  the  other.) 
In  order  to  prevent  confusion  in  the  students' 
minds  between  chemicals  and  food,  it  might  be 
best  to  have  the  badcing  soda  and  vinegar  in 
containers  other  than  the  commercial  ones. 

Asks 
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TEACHING  STRATEGIES 


BEING  DONE  HERE? 

i 

r 

'hing  moving  or  changing? 
;y  being  used  then? 

\d  of  energy  is  making  the  water  boil? 

)k  at  another  demonstration.  Display  the 
be  used: 

'HIS  ONE  DIFFERENT  FROM  THE  LAST  ONE? 


•HE  DIFFERENCE  BETWEEN  THESE  MATERIALS 
ONES  WE  USED  IN  THE  LAST  DEMONSTRATION? 


|AT  I  DO. 

'ollowing  demonstration. 

i  inedium  sized  test  tube  in  the  test  tube  rack* 

i  funnel,  add  1/4  teaspoon  baking  soda. 

teaspoon  vinegar  amd  very  quickly  stopper 
>e  with  the  cork.     (Since  the  reaction 
so  quickly,  it  is  suggested  that  the  cork 
with  one  hand  next  to  the  opening  of  the 
ile  the  vinegar  is  added  with  the  other.) 
r  to  prevent  confusion  in  the  students' 
between  chemicals  and  food,  it  might  be 

have  the  baking  soda  and  vinegar  in 
ers  other  than  the  commercial  ones. 

ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 

— respond,  "The  water's  boiling,"  "It's  bubbling," 
"Water's  getting  hot." 

—respond,  "Yes,"  "The  stuff  inside,"  "The  water." 

— infer  that  since  something  is  moving  and  changing, 
energy  is  being  used. 

—respond,  "Heat,"  "Fire." 


-reply,  "The  stuff  is  different,"  "We're  not  using 
a  machine,"    "We're  using  different  things." 


-suggest  that  they  aren't  plugged  in,  they  don't 
have  movable  parts,  they're  not  electrical. 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  HAPPENED? 


DID  SOMETHING  MOVE  OR  CHANGE? 


WAS  ENERGY  USED? 


WHAT  KIND  OP  ENERGY  MADE  THE  CX3RK  POP? 


If  "chemical  energy"  is  not  suggested,  say: 

THE  POWDERED  CHEMICAL  IS  BAKING  SODA  AND  THE 
LIQUID  CHEMICAL  IS  VINEGAR.     THE  CORK  POPPED 
BECAUSE  THESE  TWO  CHEMICALS  REACTED  WITH  EACH 
OTHLU.     CALL  THIS  KIND  OP  ENERGY  CHEMICAL 
ENERGY- 

If  Student  interest  is  high,  this  demonstration  may  be 
repeated  by  individual  students,  for  there  is  no  danger 
involved.    Precautions,  such  as  covering  the  working 
areas,  should  be  taken  to  catch  the  fluid  which  will 
spill  out  of  the  tubes. 


Say: 


Radiometer 
*Lamp  or  light  source 


LET'S  LOOK  AT  STILL  ANOTHER  DEMONSTRATION. 

Set  the  radiometer  included  in  the  kit  in  direct  sunlight. 
Make  sure  it  is  easily  visible  to  all  students.    If  direct 
sunlight  is  not  availcd^le,  turn  on  a  lamp  close  to  the 
radiometer. 


Ask; 


*!Jot  furnished  in  materials  kit 


WHAT  IS  HAPPENING  TO  THIS  RADIOMETER? 


TEACHING  STRATEGIES 


HAPPENED? 

r 

OMLTHING  MOVE  OR  CHANGE? 
MERGY  USED? 

KIND  OF  ENERGY  MADE  THE  CORK  POP? 


If  "chemical  energy"  is  not  suggested,  say: 

THE  POWDERED  CHEMICAL  IS  BAKING  SODA  AND  THE 
LIQUID  CHEMICAL  IS  VINEGAR.     THE  CORK  POPPED 
BECAUSE  THESE  TWO  CHEMICALS  REACTED  WITH  EACH 
OTHER.     CALL  THIS  KIND  OF  ENERGY  CHEMICAL 
ENERGY. 

interest  is  high,  this  demonstration  may  be 
y  individual  students,  for  there  is  no  danger 

Precautions,  such  as  covering  the  working 
uld  be  taken  to  catch  the  fluid  which  will 
of  the  tubes. 


LOOK  AT  STILL  ANOTHER  DEMONSTRATION. 

diometer  included  in  the  kit  in  direct  sunlight, 
it  is  easily  visible  to  all  students,  if  direct 
s  not  available,  turn  on  a  lamp  close  to  the 


CS  HAPPENING  TO  THIS  RADIOMETER? 
O 

ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-2 

® 


students : 

— respond,  "Cork  blew  off,"  "Cork  popped," 
"The  stuff  bubbled." 

— respond,  "Yes." 

— infer  that  because  something  moved  or  changed, 
energy  was  being  used. 

— respond,  "The  stuff  you  put  in  the  test  tube," 
"Chemical  energy." 


•respond,  "it's  turning,"  "It's  moving,"  "it's 
spinning." 


ACTIVITY  3-2 

® 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


IS  SOMETHING  MOVING  OR  CHANGING? 
IS  ENERGY  BEING  USED? 

WHAT  KIND  OF  ENERGY  IS  MAKING  IT  SPIN? 

HOW  COULD  WE  SHOW  THAT  IT  IS  REALLY  LIGHT  ENERGY 
THAT  IS  MAKING  IT  MOVE? 

Stand  or  put  something  between  the  radiometer  and  the  light 
source  to  show  that  without  light  the  radiometer  slows  down 
and  finally  stops. 

TO  conclude  this  activity,  asks 

SO  FAR  WE  HAVE  SEEN  FOUR  DIFFERENT  KINDS  OF 
ENERGY  DO  WORK.     WHAT  ARE  THE  FOUR  KINDS? 

Write  the  kinds  of  energy  on  the  board. 
WHAT  DOES  ENERGY  DO? 


It  is  recognized  that  other  forms  of  energy  exists  but 
these  four  are  sufficient  for  understanding  the  concept 
of  energy  at  this  point. 


CLUES 
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TEACHING  STRATEGIES 


miHG  MOVING  OR  CHANGING? 

lY  BEING  USED? 

r 

[D  OF  ENERGY  IS  MAKING  IT  SPIN? 

-D  WE  SHOW  THAT  IT  IS  REALLY  LIGHT  ENERGY 
MAKING  IT  MOVE? 

something  between  the  radiometer  and  the  light 
w  that  without  light  the  radiometer  slows  down 
tops. 

his  activity,  ask: 

E  HAVE  SEEN  FOUR  DIFFERENT  KINDS  OF 
0  WORK.     WHAT  ARE  THE  FOUR  KINDS? 

ds  of  energy  on  the  board. 
S  ENERGY  DO? 


zed  that  other  forms  of  energy  exist,  but 
e  sufficient  for  understanding  the  concept 
this  point. 


ANTICIPATED  STUDENT  BEHAVlOftS 


students: 

— respond,  "Yes.** 

— infer  that  since  something  is  moving  or  changing, 
energy  is  being  used. 

—respond,  "Sunlight,"  "Light  energy." 
— suggest  putting  it  in  the  dark. 


•recall  and  state,  "Electrical,"  "Heat,"  "Chemical," 
and  "Light." 


-respond,  "Makes  something  move,"  "Makes  something 
change,"  "Does  something,"  "Makes  something  work." 


CLUES 


SUCCESS 


tonal  oAAUAmnt  u  dtiigntd  to  ^nd  out  ii 
16  io^td  an  idea  oi  uohat  tne/tgy  jU  and  to 
\utand6  that  thoJiz  oKt  many  ioHitA  o^  tnoAgy. 

ERiC 


MATERIALS 


♦Large  pieces  of  butcher  paper, 
3'  X  3*  newsprint,  or  other 
large  types  of  paper  (at  least 
one  for  every  student) 

♦Magazines,  catalogs  (at  least 
one  per  student) 

♦Paste  or  glue  (one  bottle  per 
student) 

♦Scissors  (one  pair  for  every 

student) 
Chart  3-1  (of  forms  of  energy) 

(Continued  on  next  page) 


♦Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


He  auXC  be  tufeed  to  idtnti^tj  (^omt  of^  encj.gy  /le  uaca  on 
5cei  in  ha  m^ld.    Hz  voUl  do  tivU  by  cuxtlnQ  out  pidtiiACA 
^nom  magazines  on  catatog^,  photognaplung  tlungi  /ic  4ee6 
QveAtjdatj  tiiat  Iwotvz  tnangij,  timx  iabaUng  the  f^onm  o{^ 
mzngij  zadi  o^  thuz  tilings  involve , 

Just  prior  to  the  activity  on  making  an  energy  chart, 
organize  your  students  in  pairs  for  the  purpose  of  taking 
pictures.     (The  pupils  are  paired  only  for  the  picture 
taking  exercises.)    The  photographing  will  be  done  simul- 
taneously with  the  individual  construction  of  energy 
charts « 

Instruct  each  pair  of  students  to  take  two  pictures  in 
their  immediate  school  environment,  inside  and/or  outside. 
Each  picture  should  show  an  example  of  a  different  type 
of  energy.     (Direct  students  to  take  four  pictures,  one 
for  each  form  of  energy,  if  film  supply  permits.)  Be 
sure  to  secure  permission  slips  for  students,  if  needed* 


Have  students  label  pictures  properly,  making  sure  to  list 
the  form  of  energy  that  each  picture  represents.    At  the 
conclusion  ot  the  chartmaking  exercise,  display  the  photos 
on  the  bulletin  board  for  a  show-and-tell  discussion. 

Ask: 

IN  THE  LAST  PART  OF  THIS  ACTIVITY  WE  TRIED  TO 
SEE  IF  WE  COULD  THINK  OF  DIFFERENT  THINGS  THAT 
USE  ENERGY.     WHAT  ARE  SOME  OF  THESE  THINGS? 


Encourage  each  student  to  recall  at  least  one  item.  List 
the  items  on  the  chalkboard.    Display  the  wall  chart  of 
forms  of  energy  and  say: 


TEACHING  STRATEGIES 


05 feed  to  idaiti^tj  (Jo^^s      cneAgy  /le  u^e^  oh 
mMd.    We  i^UZ  do  thU  by  cutting  out  pictuAU 
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to  the  activity  on  making  an  energy  chart, 
3ur  students  in  pairs  for  the  purpose  of  taking 

(The  pupils  are  paired  only  for  the  picture 
rcises.)    The  photographing  will  be  done  simul- 
^ith  the  individual  construction  of  energy 


ich  pair  of  students  to  take  two  pictures  in 
liate  school  environment,  inside  and/or  outside. 
:e  should  show  an  example  of  a  different  type 
(Direct  students  to  take  four  pictures,  one 
)rm  of  energy,  if  film  supply  permits.)  Be 
:ure  permission  slips  for  students,  if  needed. 


its  label  pictures  properly,  making  sure  to  list 
:  energy  that  each  picture  represents.    At  the 
of  the  chartmaking  exercise,  display  the  photos 
Letin  board  for  a  show-and-tell  discussion. 


LAST  PART  OP  THIS  ACTIVITY  WE  TRIED  TO 
'  WE  COULD  THINK  OP  DIPFERENT  THINGS  THAT 
JERGY.     WHAT  ARE  SOME  OP  THESE  THINGS? 


ach  student  to  recall  at  least  one  item.  List 
n  the  chalkboard.    Display  the  wall  chart  of 
ergy  and  say: 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY  3- 

® 


Students : 


-engage  in  taking  pictures  to  represent  various 
forms  of  energy. 


-recall  the  items  used  to  demonstrate  energy 
(candle,  match,  steam,  electrical  appliance, 
vinegar,  baking  soda,  sunlight  or  lamp, 
radiometer) . 


AaiVITY  3-2 

® 


MATERIALS 


Camera  (Polaroid  Square  Shooter) 
Film 

Flash  cnibes 


TEACHING  STRATEGIES 


HERE  IS  A  CHART  THAT  SUMS  UP  ALMOST  EVERYTHING 
WE  TALKED  ABOUT  IN  THIS  ACTIVITY.     IT  MIGHT  HELP 
US  TO  REMEMBER  SOME  OF  THE  THINGS  WE  DID. 

Ask  one  or  more  of  the  students  to  describe  the  chart. 


Tell  students  that  today  each  student  is  going  to  make 
his  ovm  chart  of  energy  forms.    Have  available  in  the 
classroom  many  magazines  and/or  catalogs  and  instruct  the 
students  to  cut  out  as  many  exanples  of  things  that  use 
energy  as  they  can  find.    They  can  either  paste  these 
pictures  on  a  large  piece  of  paper  to  make  a  large  chart 
or  use  several  pieces  of  smaller  sized  paper  to  paste  the 
pictures  on  and  later  assemble  them  into  a  scrapbook. 
Tell  students  that  underneath  cr  near  each  picture  of 
energy  in  use  they  are  to  label  what  form  of  energy  it  is 
(heat^  chemical,  light,  electrical).    Have  these  words 
written  in  plain  view  on  the  wall  chart  or  chalkboard 
for  the  students  to  see.    Tell  students  they  should  try 
to  find  at  least  three  examples  of  each  kind  of  energy. 


An  understanding  of  energy  forms  is  indicated  by  posters 
that  have  at  least  three  acceptable  exantples  of  each  type 
of  energy,    some  things  use  more  than  one  kind  of  energy 
to  operate  (stove  uses  both  heat  and  electrical)  so  in 
certain  cases  more  than  one  emswer  may  be  acceptable. 


TEACHING  STRATEGIES 


A  CHART  THAT  SUMS  UP  AIiKOST  EVERYTHING 
ED  ABOUT  IN  THIS  ACTIVITY.     IT  MIGHT  HELP 
EMEMBER  SOME  OF  THE  THINGS  WE  DID. 

Dre  of  the  students  to  describe  the  chart. 


s  that  today  each  student  is  going 'to  make 
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2  they  are  to  label  what  form  of  energy  it  is 
::al,  light,  electrical).    Have  these  words 
Lain  view  on  the  wall  chart  or  chalkboard 
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more  than  one  answer  may  be  acceptable. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— describe  the  word  energy  in  the  center  and  the  four 
kinds  of  energy,  one  in  each  comer,  connected 
to  the  word  energy  by  arrows.    Also  describe  the 
pictures  included  under  each  kind  of  energy. 


— construct  energy  chart  or  scrapbook. 


L  ERLC 


MATERIALS 


TEACHING  STRATEGIES 


Say: 


NOW  THAT  YOU  HAVE  COMPLETED  YOUR  ENERGY  CHARTS, 
LET  US  SEE  WHAT  KIND  OF  ENERGY  IS  OEING  USED  IN 
OUK  SCHOOL  ENVIRONMENT. 

Have  students  gather  around  bulletin  board.    Let  each 
student  explain  his  picture  and  indicate  the  type  of 
energy  evident.    After  each  picture  has  been  discussed 
by  the  taker,  allow  other  class  members  to  re-examine 
pictures  in  search  of  additional  forms  of  energy  within 
the  same  photo. 


When  all  discussion  is  over,  ask: 

HAVE  WE  TAKEN  PICTURES  THAT  REPRESENT  THE  FOUR 
FORMS  OF  ENERGY  THAT  WE  STUDIED? 

If  any  forms  are  omitted,  select  two  students  to  find 
represental  iveit  of  the  missing  forms  of  energy;  then 
photogrc^ph  them  and  add  them  to  the  bulletin  board  dis- 
play. 


ERIC 


TEACHING  STRATEGIES 


ITHAT  YOU  HAVE  COMPLETED  YOUR  ENERGY  CHARTS, 
US  SEE  WHAT  KIND  OP  ENERGY  IS  BEING  USED  IN 
SCHOOL  ENVIRONMENT. 

ents  gather  aroiind  bulletin  board.    Let  each 
xplain  his  picture  and  indicate  the  type  of 
ident.    After  each  picture  has  been  discussed 
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iiscussion  is  over,  ask: 

WE  TAKEN  PICTURES  THAT  REPRESENT  THE  ?OUR 
3  OF  ENERGY  THAT  WE  STUDIED? 

nns  are  omitted,  select  two  students  to  find 
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1  them  and  add  them  to  the  bulletin  board  dis- 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-2 

® 


Students : 


-discuss  picture,  giving  the  type  of  energy  it 
represents . 


—respond,  "Yes,"  "No,"  "I  think  so." 
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4    <       3nd  my 
'  ^^-^Environment 


MATERIALS 


3  Beakers,  Pyrex  (400  ml) 
*Ice  for  ice  water 

Hot  plate  or  stove 
*Hot  pad  for  handling  beaker 

2  Petri  dishes  per  pair  of 
students 
*2  Spoons  per  pair  of  students 


er|c\^ 


(Continued  on  next  page) 
s*not  furnished  in  materials  kit 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

1.  Define  energy  as  "anything  that  causes 
something  to  move  or  change." 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 


TEACHING  STRATEGIES 


Activity  3-3.    Experimenting  With  Heat  Energy 

Through  nxpeUrmyUation,  the,  student  i^UX  a^^ociate 
doing  and  the.  note      doing  ^ometking  i^vth  energy.  JkU 
builds  background  Inf^omation  {^oK  laten.  acUvttih>  n)lUdi 
a^^ociate  ^ood  u)lth  enoJigy.    Mo^e  expenimce  in  pna- 
dicting  events,  companing  conditions,  and  Ke.coKding 
in^omation  is  provided.    Students  aJUo  tjoitl  have  mo^e 
expeAiences  mnking  coopeAativeZy  voWi  otheM. 

Teacher  Preparation; 

1.    Begin  heating  water  in  a  Pyrex  beaker  on  the  hot 
plate  20-30  minutes  before  the  science  period. 
Be  sure  to  use  a  hot  plate  or  stove  to  heat  the 
water,  since  heat  from  an  appliance  such  as  a 
food  warmer  is  not  sufficient  to  bring  water 
to  a  boil. 

2,       Have  a  beaker  containing  ice  cubes  and  water  ready. 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

A  OBJECTIVES: 

Define  energy  as  "anything  that  causes 
something  to  move  or  change." 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

Recognize  that  the  amount  of  and  the  rate 
at  which  wcrk  is  done  is  related  to  the 
amount  of  energy  input. 


TEACHING  STRATEGIES 


l3.    Experimenting  with  Heat  Energy 

oznlmzntaUon,  thz  ^tadzyit  wlU  cU6ociatQ, 
the  natz  OjJ  doing  6om(UiUng  t^iUfi  energy.  TkU 
kg^omd  inlomatton  ^o/i  latz^  activitiu  i^liidi 
^ood  with  znvigy.    Mo^z  zxpznlzncz  in  pKz- 
zrX6,  compoAing  condLUon6,  and  Kzco^dlng 
A  U  p^ovidzd.    Studznts  aJUo  i^itt  havz  moKz 
i  mnking  coopzAcutivzltj  u)ith  othoM. 

aparation; 

1  heating  water  in  a  Pyrex  beaker  on  the  hot 

2  20-30  minutes  before  the  science  period, 
ire  to  use  a  hot  plate  or  stove  to  heat  the 

since  heat  from  cm  appliance  such  as  a 
wanner  is  not  sufficient  to  bring  water 
boil, 

a  *         '  containing  ice  cubes  and  water  ready. 

ERIC  


( 


UNIT  III. 


CORE  A. 


ENERGY  RELATIONSHIPS  IN 
MY  ENVIRONMENT 

INTRODUCTION  TO  ENERGY 


BSCS 


ACTIVITY  3-3.     EXPERIMENTING  WITH  HEAT  ENERGY 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tixz  znd  0^  tlvu  activity,  zadi  6tudz^tt  6houldi 

'-havz  p^zdictzd  at  i^hat  tzmpzxatuxz  mtzK  c^ax 

movz  6om(Ltliing  ia6tZ6t. 
'-havz  a66ociatzd  moKz  movztnz^vt,  moxz  napid  mcvz- 

mznt,  and  moKz  znzKgy  with  iiighzx  tempzhjotuAZyS . 
"havz  pzA^onmzd  thz  zxpznimznt,  coZizctzd  data, 

and  di^btu^6zd  thz  /te6att4. 


KTIVITY  3-3. 
® 


MATERIALS 


Potassium  permanganate  crystals 
Worksheets  3-1  and  3-2 
^Overhead  projector 
Transparency  3-1  (of  Worksheets 

3-1  and  3-2) 
Slides  3-1  and  3-2 
♦Timer  or  wall  clock  with  second 
hand 

2  Beakers  (250  ml) 
Tweezers 

*35mm  Slide  projector 


ERIC 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


3.  Use  caution  in  heuidling  the  potassiiim  permangeuiate. 
It  is  poisonous.    Do  not  get  it  on  the  skin.    If  the 
chemical  is  spilled  on  the  skin,  flush  immediately 
with  water. 

4.  A  solid,  level  surface  is  necessary  for  the  crystal 
activity,  if  your  room  has  slanted  desks  or  tables 
that  bun^  easily,  have  the  students  do  the  activity 
on  the  floor. 

5.  Practice  the  crystal  movement  demonstration  before 
class. 

Display  the  beaker  of  ice  water  and  fill  another  beaker 
with  water  from  the  tap. 

Then  ask: 

IS  THE  WATER  IN  THESE  TWO  CONTAINERS  THE  SAME? 
HOW  ARE  THEY  DIFFERENT? 


Select  a  student  to  come  up  and  feel  both  beakers  of  water. 
Then  ask: 

WHICH  OF  THESE  IS  COTiDER? 

WHICH  OF  THESE  IS  WARNER? 

WHICH  ONE  CONTAINS  MORE  HEAT  ENERGY? 


TEACHING  STRATEGIES 


Ition  in  handling  the  potassium  permanganate • 
K>isonoiis ,    Do  not  get  it  on  the  skin*    If  the 
il  is  spilled  on  the  skin,  flush  immediately 
iter. 

1,  level  surface  is  necessary  for  the  crystal 
:y-    If  your  room  has  slanted  desks  or  tables 
unp  easily,  have  the  students  do  the  activity 
floor. 

:e  the  crystal  movement  demonstration  before 


weaker  of  ice  water  and  fill  another  beaker 
om  the  tap. 


fATER  IN  THESE  TWO  CONTAINERS  THE  SAME? 
THEY  DIFFERENT? 

ent  to  come  up  and  feel  both  beakers  of  water. 

THESE  IS  COLDER? 
THESE  IS  WARMER? 
E  C(»ITAINS  MORE  HEAT  ENERGY? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— respond,  "No." 

— compare  and  differentiate  between  the  two  beakers 
by  saying,  "One  has  ice  water  in  it  and  the  other 
has  water  you  just  got  from  the  faucet," 


-identify  the  one  with  cold  water. 

-identify  the  one  with  tap  water. 

-associate  a  higher  temperature  with  a  greater 
level  of  energy  and  respond,  "Tap  water  has 
more  energy  than  ice  water." 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  WOULD  I  HAVE  TO  DO  TO  GIVE  THE  TAP  WATER 
MORE  HEAT  ENERGY? 


Continue  by  placing  these  two  beakers  next  to  the  one  that 
is  boiling  and  say: 

I  HAVE  SOME  WATER  BOILING  ON  THE  HOT  PLATE. 
(Point  to  the  boiling  water.) 

LET'S  MAKE  SOME  PREDICTIONS.     DOES  ANYONE  KNOW 
WHAT  A  PREDICTION  IS? 


WHICH  OF  THE  THREE  BEAKERS  OF  WATER  HAS  THE 
MOST  ENERGY? 


WHICH  OF  THE  THREE  TEMPERATURES  OF  WATER  COULD 
MOVE  OR  CHANGE  THINGS  THE  FASTEST?     WHICH  COULD 
iMOVE  OR  CHANGE  THINGS  THE  SLOWEST? 


LET'S  DO  AN  EXPERIMENT  TO  FIND  IF  OUR  PREDICTIONS 
ARE  RIGHT. 

Divide  the  class  into  groups  of  two  an  .  distribute  two 

petri  dishes  and  two  spoons  to  each  group. 


DISTRIBUTE  MAT 


TEACHING  STRATEGIES 


OULD  I  HAVE  TO  DO  TO  GIVE  THE  TAP  WATER 
EAT  ENERGY? 


placing  these  two  beakers  next  to  the  one  that 
and  say: 

SOME  WATER  BOILING  ON  THE  HOT  PLATE, 
to  the  boiling  water.) 

'-lAKE  SOME  PREDICTIONS.     DOES  ANYONE  KNOW 
PREDICTION  IS? 


)F  THE  THREE  BEAKERS  OF  WATER  HAS  THE 
JERGY? 


)F  THE  THREE  TEMPERATURES  OF  WATER  COULD 
^  CHANGE  THINGS  THE  FASTEST?    WHICH  COULD 
^  CHANGE  THINGS  THE  SLOWEST? 


)0  AN  EXPERIMENT  TO  FIND  IP  OUR  PREDICTIONS 
HT. 

Jlass  into  groups  of  two  and  distribute  two 
and  two  spoons  to  each  group. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— recall  from  the  cork  popping  demonstration  in 
Activity  3-2  that  more  heat  would  provide  more 
energy  and,  therefore,  reply,  "Heat  it  up." 


.ACTIVITY  3-3 


-respond,  "A  guess,"  "Trying  to  figure  out  what's 
going  to  happen." 


-recall  the  relationship  between  the  amount  of 
heat  and  energy  and  state  that  the  beakei  of 
boiling  water  has  more  energy. 


-recall  the  relationship  between  energy  and  movement 
or  change  and  predict  boiling  water  and  ice  water 
respectively. 


DISTRIBUTE  MATERIALS 


ERJC 


ACTIVITY  3-3. 
@ 


MATERIALS 


TEACHING  STRATEGIES 


Say: 


IF  WE  FILLED  ONE  OF  THE  DISHES  WITH  BOILING  WATER 
AND  THE  OTHER  WITH  ICE  WATER,  AT  WHAT  TEMPERATURE 
OF  WATER  WOULD  A  CHEMICAL  MOVE  THROUGH  THE  WATER 
THE  FASTEST? 


Before  distributing  crystals,  say: 


DO  NOT  PICK  UP  YOUR  SPOON,  OR  PUT  ANYTHING  INTO 
THE  DISHES  UNTIL  I  TELL  YOU  TO. 

Pour  a  small  amount  of  potassium  permanganate  into  a  petri 
dish,  beaker,  or  small  jar.    Distribute  to  each  student  a 
crystal  of  potassium  permanganate  by  using  the  tweezers 
to  place  a  crystal  in  the  student's  spoon.    It  is  impor- 
tcmt  that  the  crystals  going  to  the  members  of  each  team 
be  about  the  same  size. 


I  HAVE  GIVEN  YOU  SOME  CRYSTALS  OF  A  PURPLE 
CHEMICAL  THAT  WE  ARE  GOING  TO  USE.     THEY  ARE 
POISONOUS  AND  WILL  CAUSE  STAINS,  SO  DO  NOT 
TOUCH  THEM  OR  PICK  THEM  UP.     AFTER  I  PASS 
OUT  THE  CRYSTALS,  YOU  WILL  PUT  THEM  IN  YOUR 
DISHES  OF  HOT  AND  COLD  WATER.     WHEN  DOING  THIS 
DO  NOT  BUMP  THE  DISH  OR  STIR  THE  WATER. 


WHAT  DO  YOU  THINK  WOULD  HAPPEN  IF  YOU  DID 
BUMP  IT? 


WE  WILL  FILL  ONE  DISH  WITH  ICE  WATER  AND  OIE 
DISH  WITH  BOILING  WATER.  AFTER  THE  WATER  IS 
POURED  I  WILL  GIVE  YOU  A  SIGNAL  TO  DROP  THE 
CRYSTAL  INTO  THE  CENTER  OF  THE  DISH.  DO  NOT 
DROP  THE  CRYSTAL  INTO  THE  DISH  UNTIL  I  TELL 
YOU  TO.  TRY  TO  DROP  THE  CRYSTAL  AS  CLOSE  TO 
THE  CENTER  OP  THE  DISH  AS  POSSIBLE. 


TEACHING  STRATEGIES 


fLlED  ONE  OF  THE  DISHES  WITH  BOILING  WATER 
OTHER  WITH  ICE  WATER,  AT  WHAT  TEMPERATURE 

WOULD  A  CHEMICAL  MOVE  THROUGH  THE  WATER 
tEST? 


.buting  crystals,  say: 

ICK  UP  YOUR  SPOON,  OR  POT  ANYTHING  INTO 
[ES  UNTIL  I  TELL  YOU  TO. 

amount  of  potassium  permanganate  into  a  petri 
or  small  jar.    Distribute  to  each  student  a 
tassium  permanganate  by  using  the  tweezers 
ystal  in  the  student's  spoon.    It  is  impor- 
crystals  going  to  the  members  of  each  team 
same  size. 

IVEN  YOU  SOME  CRYSTALS  OF  A  PURPLE 

THAT  WE  ARE  GOING  TO  USE.     THEY  ARE 
S  AND  WILL  CAUSE  STAINS,  SO  DO  NOT 
EM  OR  PICK  THEM  UP.     AFTER  I  PASS 
CRYSTALS,  YOU  WILL  PUT  THEM  IN  YOUR 
F  HOT  AND  COLD  WATER.     WHEN  DOING  THIS 
UMP  THE  DISH  OR  STIR  THE  WATER. 

YOU  THINK  WOULD  HAPPEN  IF  YOU  DID 


FILL  ONE  DISH  WITH  ICE  WATER  AND  ONE 
H  BOILING  WATER.     AFTER  THE  WATER  IS 

WILL  GIVE  YOU  A  SIGNAL  TO  DROP  THE 
INTO  THE  CENTER  OF  THE  DISH.     DO  NOT 
CRYSTAL  INTO  THE  DISH  UNTIL  I  TELL 
T**^  mrx  uj^p  CRYSTAL  AS  CLOSE  TO 


IE  DISH  AS  POSSIBLE. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— recall  the  relationships  between  heat,  energy, 
and  movement  and  predict  that  the  hottest  water 
will  cause  the  greatest  movement. 


--predict  it  would  move  the  crystal  around  or  in 
some  way  disturb  the  experiment. 


TEACHING  STRATEGIES 


Before  filling  the  dishes  ask: 

WHAT  ARE  WE  TRYING  TO  FIND  OUT  BY  DOING  THIS 
EXPERIMENT? 


Now  ccHnpletely  fill  the  dishes  with  water  by  having  a 
student  fill  one  dish  per  team  with  ice  water  and  the 
teacher  fill  the  other  dish  with  boiling  water.  Remind 
each  student  that  he  is  "in  charge"  of  one  of  the  dishes^ 
that  he  is  responsible  for  observing,  and  that  he  will 
be  responsible  later  for  the  data  from  that  particular 
dish. 

When  water  has  been  distributed  say: 

CAREFULLY  PICK  UP  YOUR  SPOONS.     HOLD  THEM  JUST 
ABOVE  THE  WATER.     AT  MY  SIGNAL  DROP  THE  CRYSTAL 
IN  THE  VERY  CENTER  OF  THE  DISH. 

DROP  THE  CRYSTAL. 


Allow  students  to  observe  dishes  for  two  or  three  minutes. 
Then  ask: 

WHAT  DO  YOU  SEE  HAPPENING? 


If  students  have  not  indicated  they  notice 
a  difference  of  dispersion  in  the  two  dishes, 
ask: 

IN  WHICH  DISH  IS  THE  COLOR  SPREADING  THE 
FASTEST? 


TEACHING  STRATEGIES 


ng  the  dishes  ask: 

te  WE  TRYING  TO  FIND  OUT  BY  DOING  THIS 
ENT? 


ly  fill  the  dishes  with  water  by  having  a 
one  dish  per  team  with  ice  water  and  the 
the  other  dish  with  boiling  water.  Remind 
that  he  is  "in  charge"  of  one  of  the  dishes, 
esponsible  for  observing,  and  that  he  will 
le  later  for  the  data  from  that  particular 


as  been  distributed  say: 

LY  PICK  UP  YOUR  SPOONS.     HOLD  THEM  JUST 
HE  WATER.     AT  MY  SIGNAL  DROP  THE  CRYSTAL 
VERY  CENTER  OF  THE  DISH. 

E  CRYSTAL. 


ts  to  observe  dishes  for  two  or  three  minutes < 


YOU  SEE  HAPPENING? 


students  have  not  indicated  they  notice 
difference  of  dispersion  in  the  two  dishes, 


WHICH  DISH  IS  THE  COLOR  SPREADING  THE 

JTEST? 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY  3-3 

® 


students: 


— recall  that  we  are  trying  to  find  out  what 
temperature  has  the  most  energy. 


-should  drop  crystal  in  water  and  observe  color 
movement  as  crystal  dissolves. 


-respond,  "The  purple  color  is  moving,"  "The  color 
is  spreading  out,"  "It's  ,noving,"  "It's  melting," 
"It's  spreading  faster  in  the  hoL  water." 


—respond,  "In  the  hot  water." 


ACTIVITY  3-3 


AAATERIALS 


Transparency  3-1 


TEACHING  STRATEGIES 


WHY  DOES  IT  MOVE  FASTER  IN  THE  HOT  WATER? 


Have  students  empty  their  dishes,  being  careful  to  rinse 
any  remaining  crystal  out  of  the  dish  and  try  not  to  splash 
any  on  their  clothes. 

Place  Transparency  3-1  of  Worksheets  3-1  and  3-2  on  the 
overhead  projector  and  place  a  petri  dish  of  water  at  room 
temperature  on  the  concentric  circles.    Prepare  to  add  a 
crystal  of  permanganate  to  the  dish*    If  a  wall  clock  with 
a  second  hand  is  not  available  obtain  a  wrist  watch  with 
a  second  hcuid. 


Say: 


AFTER  I  DROP  THE  CRYSTAL  IN  THE  WATER,  LET'S 
WATCH  TO  SEE  HOW  LONG  IT  TAKES  FOR  THE  COLOR 
TO  MOVE  our  INTO  THE  DISH.     WE  WILL  WATCH  THE 
CLOCK  AND  AT  THE  END  OF  EACH  MINUTE  I  WILL  MARK 
WITH  QUE  OF  THESE  LETTERS  (point  to  the  letters 
on  the  circle)  HOW  FAR  IT  HAS  MOVED  FROM  THE 
CENTER  OF  THE  DISH.     IF  THE  MOVEMENT  IS  NOT 
EVEN,  LOOK  FOR  THE  FARTHEST  POINT  THE  COLOR  HAS 
MOVED  TO. 


Proceed  with  the  demonstration  by  placing  a  crystal  in  the 
center  of  the  dish.    After  one  minute  has  passed,  ask: 

WHICH  LINE  IS  THE  COLOR  CLOSEST  TO? 


TEACHING  STRATEGIES 


Y  DOES  IT  MOVE  PASTER  IN  THE  HOT  WATER? 


s  eupty  their  dishes,  being  careful  to  rinse 
g  crystal  out  of  the  dish  and  try  not  to  splash 
clothes. 

arency  3-1  of  Worksheets  3-1  and  3-2  on  the 
jector  and  place  a  petri  dish  of  water  at  room 
on  the  concentric  circles.    Prepare  to  add  a 
ermanganate  to  the  dish.    If  a  wall  clock  with 
i  is  not  available  obtain  a  wrist  watch  with 
i. 


DROP  THE  CRYSTAL  IN  THE  WATER,  LET'S 
?  SEE  HOW  LONG  IT  TAKES  FOR  THE  COLOR 

OUT  INTO  THE  DISH.     WE  WILL  WATCH  THE 
^D  AT  THE  END  OP  EACH  MINUTE  I  WILL  MARK 
3  OP  THESE  LETTEF.S  {point  to  the  letters 
:irclc)  HOW  PAR  IT  HAS  MOVED  PROM  THE 
)P  THE  DISH.     IP  THE  MOVEMENT  IS  NOT 
X)K  FOR  THE  FARTHEST  POINT'  THE  COLOR  HAS 
). 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

— recall  the  relationship  between  heat  energy  and 
movement  and  conclude,  "Because  the  hot  water 
has  more  energy." 


the  demonstration  by  placing  a  crystal  in  the 
\  dish.    After  one  minute  has  passed,  ask: 

NE  IS  THE  COLOR  CLOSEST  TO? 

ERLC 


—respond  with  probably  A  or  B. 


MATERIALS 


TEACHING  STRATEGIES 


SINCE  THE  COLOR  IS  CLOSEST  TO  LINE   (A)  WE 
WILL  MARK  DOWN  THE  LETTER  ''A"  AFTER  ONE  MINUTE 
HERE, 

Fill  in  the  appropriate  space  on  the  transparency.  Con- 
tinue to  record  data  in  a  like  manner  for  the  next  three 
to  four  minutes. 

Now  say: 

THIS  WATER  I  JUST  USED  IS  TAP  WATER  AT  ROOM 
TEMPERATURE.     IT'S  NOT  VERY  HCXT  OR  COLD. 

Point  to  the  boiling  water  and  ask: 

IS  IT  HOTTER  OR  COLDER  THAN  THIS  WATER? 

SINCE  THIS  IS  TAP  WATER  AT  ROOM  TEMPERATURE, 
-r'S  NOT  VERY  HOT  OR  COLD. 


WHAT  WILL  HAPPEN  IF  WE  PUT  THE  CRYSTAL  IN  THE 
HOT  WATER? 


RAISE  YOUR  HAND  IF  YOU  THINK  THE  COLOR  WILL 
MOVE  FASTER  IN  THE  COLD  WATER. 

RAISE  YOUR  HAND  IF  YOU  THINK  THE  COLOR  WILL 
MOVE  FASTER  IN  THE  HOT  WATER. 

Record  on  the  board  the  number  of  students  who  predict 
the  color  will  move  faster  in  cold  water  and  the  nunioer 
who  predict  it  will  move  faster  in  hot. 

This  can  be  an  indication  to  you  if  the  students  are 
following  along  and  understanding  the  procedure. 


Now  ask: 


TEACHING  STRATEGIES 


THE  COLOR  IS  CLOSEST  TO  LINE   (A)  WE 
MARK  DOWN  THE  LETTER  "A"  AFTER  ONE  MINUTE 

r 

e  appropriate  space  on  the  transparency.  Con- 
ecord  data  in  a  like  manner  for  the  next  three 
nutes. 


tfATER  I  JUST  USED  IS  TAP  WATER  AT  ROOM 
RATURE.     IT'S  NOT  VERY  HOT  OR  COLD. 

\e  boiling  water  and  ask: 

HOTTER  OR  COLDER  THAN  THIS  WATER? 

THIS  IS  TAP  WATER  AT  ROOM  TEMPERATURE, 
lOT  VERY  HOT  OR  COLD. 

?ILL  HAPPEN  IF  WE  PUT  THE  CRYSTAL  IN  THE 
iTER? 

YOUR  HAND  IF  YOU  THINK  THE  COLOR  WILL 
^ASTER  IN  THE  COLD  WATER. 

YOUR  HAND  IF  YOU  THINK  THE  COLOR  WILL 
'ASTER  IN  THE  HOT  WATER. 

iie  board  the  number  of  students  who  predict 
ill  move  faster  in  cold  water  and  the  number 
it  will  move  faster  in  hot. 

an  indication  to  you  if  the  students  are 
long  and  understanding  the  procedure. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


.ACTIVITY  3-3 

® 


-respond,  "Colder." 


—predict,  "It  will  move  faster." 


— no  one  should  raise  hands, 


—all  should  raise  hands. 


ACTIVITY  3-3 
® 


MATERIALS 


Slide  3-1 
Worksheet  >1 


Slide  3-2 
Worksheet  3-2 


f»1t»ttn  ^ 


#*ifhA.t.CD.OfC) 


TEACHING  STRATEGIES 


new  CAN  WE  FIND  OUT  FOR  SURE  WHICH  PREDICTION  IS 
CORRECT? 


Distribute  Worksheets  3-1  and  3-2  to  each  student.  Have 
each  team  designate  one  person  to  eacperiroent  with  the  hot 
water  and  one  the  cold  water.    Have  students  identify  which 
temperature  of  water  they  are  working  with  by  marking  hot 
or  cold  under  the  circle  on  the  Worksheet  3-1  and  marking 
hot  or  cold  in  the  appropriate  spot  at  the  top  of  Wbrksheet 
3-2.    Have  each  student  write  his  prediction  in  the  appro- 
priate place  on  Worksheet  3-2. 

Distribute  potassium  permanganate  crystals  and  water  as 
before.    Instruct  the  students  to  place  their  petri  dish 
of  water  over  the  outline  on  Wbrksheet  3-1. 

Again  have  students  drop  the  crystals  into  the  dishes  at 
a  given  signal,  eii%>haslzin9  that  they  observe  and  record 
what  happens  in  their  own  dishes. 

After  one  minute  say: 

MARK  ON  YOUR  WORKSHEET  3-2  NEXT  TO  ONE  MINUTE, 
WHERE  THE  COLOR  IS  IN  YOUR  DISH. 

It  may  be  helpful  to  point  out  again  the  appropriate  place 
on  the  worksneets  where  they  are  to  record  their  data. 


St 


AroEPTAU 
ANSWERS 


At  each  succeeding  minute  interval  have  students  mark  their 
worksheets*    When  students  have  finished  observing  and 
recording  say: 


TEACHING  STRATEGIES 


WE  FIND  OUT  FOR  SURE  WHICH  PREDICTION  IS 


^rksheets  3-1  and  3-2  to  each  student.  Have 
Ignate  one  person  to  experiment  with  the  hot 

the  cold  water.    Have  students  identify  which 
>f  water  they  are  working  with  by  marking  hot 
:  the  circle  on  the  Worksheet  3-1  and  marking 
n  the  appropriate  spot  at  the  top  of  Vtorksheet 
ich  student  write  his  predictxon  in  the  appro- 
on  Worksheet  3-2. 

tassium  permanganate  crystals  and  water  as 
ruct  the  students  to  place  their  petri  dish 
the  outline  on  Worksheet  3-1. 

udents  drop  the  crystals  into  the  dishes  at 
1,  enphaisizing  that  they  observe  and  record 
in  their  own  dishes. 

ute  say: 

YOUR  WORKSHEET  3-2  NEXT  TO  ONE  MINUTE, 
E  COLOR  IS  IN  YOUR  DISH. 

pful  to  point  out  again  the  appropriate  place 
eets  where  they  are  to  record  their  data. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students; 


— suggest,  "Putting  the  crystal  in  hot  or  cold 
water  like  we  did  before.** 


— drop  their  crystals,  and  observe  color  movement. 


— mark  appropriate  letter  on  the  worksheet* 


AOOEPTAiX 
ANSWERS 


eding  minute  interval  have  students  mark  their 
ifhen  students  have  finished  observing  and 

O 

ERJC  


TEACHING  STRATEGIES 


COMPARE  YOUR  RECORD  WITH  YOUR  PARTNER'S,  IN 
Winai  DISH  DID  THE  CHEMICAI.  MOVE  FASTEST? 


WAS  YOUR  PREDICTICW  CORRECT?    DID  THE  CHEMICAL 
MOVE  FASTEST  IN  THE  DISH  YOU  SAID  IT  WOULD? 

WHY  DID  THE  CHEMICAL  IN  THE  DISH  WITH  THE 
HOTTEST  WATER  MOVE  THE  MOST? 

WHICH  DISH  OF  WATER  STARTED  WITH  THE  MOST  ENERGY? 


WHICH  WATER  MADE  THE  CRYSTAL  MOVE  THE  FASTEST? 

WHY  DID  THE  COLD  WATER  MAKE  THE  CRYSTAL  MOVE 
THE  SLOWEST? 


TEACHING  STRATEGIES 


RL'  YOUR  RECORD  WITH  YOUR  PARTNER^S-  IN 
DISH  DID  THE  CHEMICAL  MOVE  FASTEST? 


OUR  PREDICTICMI  CORRECT?     DID  THE  CHEMICAL 
FASTEST  IN  THE  DJSH  YOU  SAID  IT  WOULD? 

ID  THE  CHEMICAL  IN  THE  DISH  WITH  THE 
:ST  WATER  MOVE  THE  MOST? 

DISH  OF  WATER  STARTED  WITH  THE  MOST  ENERGY? 


WATER  MADE  THE  CRYSTAL  MOVE  THE  FASTEST? 

ID  THE  COLD  WATER  MAKE  THE  CRYSTAL  MOVE 
LOWEST? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-3 


students  J 


-compare  worksheets  and  conclude  that  the  color 
moved  tastest  in  the  hoc  water. 


— check  the  validity  of  their  predictions. 


— infer  it  had  the  most  energy. 

—recall  that  the  dish  with  the  hottest  water  started 
with  the  roost  energy. 

— respond,  "The  hot  water." 


-associate  slower  movement  with  a  lesser  amount 
of  energy. 
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e  and  my 
Environment 


MATERIALS 


OBJb^IVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

1.  Define  energy  as  "anything  that  causes 
something  to  move  or  change," 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 


3. 


Recognize  that  the  amount  of  and  the  rate 
at  vAiich  work  is  done  is  related  to  the 
amount  of  energy  input. 


TEACHING  STRATEGIES 


Activity  3-4,    Hot  Or  Cold  —  A  Review  Of  Success 

Tfee  puApoie.      thz  dmoMthotlon  li  to  (UizAi  tht  ^uccu6 
oi  AcXtvlty  3-3.    U  uUJU  hzlp  makz  tha  itudtnt  <muuL  oi 
ma^  hz  na^  loxxJmzd  and  p^ovldu  you  an  opportunity  to 
KQAnioHxid  kU  6ucct66  thnoagk  phai&z. 


Slide  3-3 

worksheet  3*3  (Front) 
*2  Tea  bags 

(Continued  on  next  page) 

*Not  furnished  in  materials  kit 


Pass  out  Worksheet  3-3  and  direct  each  student  to  write 
his  name  on  it.    Have  ready  hot  water  and  cold  water, 
two  medium  size  beakers  or  clean  glasses,  and  two  tea 
bags.    Write  on  the  chalkboard  the  words  "hot"  and  "cold." 

Now  says 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

!•    Realize  and  appreciate  the  energy  inter- 
relationships betveen  organisms. 

rA  OBJECTIVES: 

1.  Define  energy  as  ••anything  that  causes 
something  to  nvove  or  change." 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input* 


TEACHING  STRATEGIES 


Izi*    Hot  Or  Cold  ~  A  Review  Of  Success 

0^  the,  demoMVuULon  U  to  <u6t66  the,  6ucce^6 
ty  3-3*    U  uUZl  help  make,  the.  itudtnt  mmz  oi 
14  teaHned  and  pKovideM  you  an  oppoHtmity  tp 
hii  4acce64  thAoagh  pHjouUt. 


rorksheet  3-3  and  direct  each  student  to  write 
>n  it.    Have  ready  hot  water  and  cold  water, 
I  size  beakers  or  clean  glasses,  and  two  tea 
te  on  the  chalkboard  the  words  •'hot'*  and  ••cold. 


® 


UNIT  III.  ENERGY  RELA'.'IONSHIPS 

IN  MY  ENVIR(>NMENT 

COPE  A.  INTRODUCTION  TO  ENERGY  BSCS 


ACTIVITY  3-4.     HOT  OR  COLD  ~  A  REVIEW  OF  SUCCESS 


ANTICIPATED  STUDENT  SEHAVIO«S 


Kt  the,  end      thU  activity,  e,ach  6tudent  6houtd: 

"have,  coM,e,cttu  pudicte,d  vjhich  o^  the.  two  be,akeM 

oi  te,a  t/ooatd  he  Htady  ILut. 
"havz  ohieJivtd  the.  demoMtnatLon  and  compa/izd  the. 

Ae^utU  voUh  kU  pHjedicUon. 
"undeJUtand  u)hy  kU  phtdictlon  um  coHAtct  [ok 

IncoHAtct). 

--have.  InitnhJtd  mtzK  tempeAotuAz  iKom  movement  oi 
cAystat  coloK  in  the.  mttK. 


ACTIVITY  3-4x 
® 


MATERIALS 


*Hot  and  cold  water 
2  Pyrex  beakers 
♦Paper 

*35ma  Slide  projector 
Slide  3-3 

worksheet  3-3  (Back) 


'"^ot  fmnlshed  in  aaterials  kit 


ERiC 


TEACHING  STRATEGIES 


I  AM  GOING  TO  FIX  MYSELF  SOME  TEA  IN  THESE  TWO 
BEAKERS.     IN  (M4E  I  WILL  POUR  CX)LD  WATER  AND  IN 
THE  OTHER  I  WILL  POUR  HOT  WATER.     IN  THIS  SPACE 
m  THE  BACK  OF  YOUR  WORKSHEET  WRITE  THE  WORD 
••hot"  (point  to  the  word  on  the  chalkboard)  IF 
YOU  THINK  THE  HOT  TEA  WILL  BE  READY  FIRST  OR  WRITE 
THE  WORD  ••COLD^^  (again  point)  IF  YOU  THINK  THE 
COLD  TEA  WILL  BE  READY  FIRST. 


Then  say: 


I  ALSO  WANT  YOU  TO  WRITE  WiY  YOU  HAVE  PREDICTED 
"HOT**  OR  WHY  YOU  HAVE  PREDICTED  ••COLD. " 


Assist  students  in  their  writing  where  necessary. 
Add  water  and  tea  to  the  beakers. 


While  waiting  for  the  tea  to  diffuse  through  the  water, 
continue  with  the  following. 


CLUES 


TEACHING  STRATiGIES 


;ng  to  fix  myself  sc»!e  tea  in  these  two 
in  ca«e  i  will  pour  cold  water  and  in 

:R  I  WILL  POUR  HOT  WATER*     IN  THIS  SPACE 
lACK  OF  YOUR  WORKSHEET  WRITE  THE  WORD 
>oint  to  the  word  on  the  chalkboard)  IF 
\K  THE  HOT  TEA  WILL  BE  READY  FIRST  OR  WRITE 

"COLD"  (again  point)  IP  YOU  THINK  THE 

WILL  BE  READY  FIRST. 


ANT  YOU  TO  WRITE  WJY  YOU  HAVE  PREDICTED 
WHY  YOU  HAVE  PREDICTED  "•COLD." 


ts  in  their  writing  where  necessary, 
tea  to  the  beakers. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—write  ••hot"  or  ••cold"  on  their  papers. 


-explain  in  writing  why  ••hot^^  or  ••cold"  was 
predicted. 


for  the  tea  to  diffuse  through  the  water, 
the  following. 


CLUES 


SUCCESS 


LERLC 


MATERIALS 


^Overhead  projector 
Transparency  3-2 
2  Petri  dishes 
2  Crystals  of  potassium 
permcuiganate 

1  Pair  of  tweezers 

2  Pyrex  beakers 
*Cold  and  hot  water 


Transparency  3*2 


*Not  furnished  in  materials  kit 


ERJC 


TEACHING  STRATEGIES 


Project  Transparency  3-2  and  place  two  petri  dishes  on  the 
transparency,    stand  between  the  students  and  the  over- 
head projector,  or  place  something  between  it  and  the 
students  so  they  cannot  observe  which  of  the  dishes  you 
fill  with  hot  or  cold  water.    Pill  one  petri  dish  with  hot 
water  and  the  other  with  cold.    Place  equal-sized  crystals 
in  each  dish  and  instruct  the  students  to  observe  the  move- 
ment.   While  students  are  observing  crystal  movement,  ask 
them  to  turn  Worksheet  3-3  over  to  the  front. 

After  the  students  have  observed  for  a  moment  or  two, 
(2-3  minutes) ,  ask  them  to  mark  an  X  on  the  dish  which 
has  the  warmest  water  in  it.     (An  alternative  nay  be  to 
write  the  words  "hot"  or  "cold"       the  chalkboard  and  to 
have  the  students  write  these  words  in  the  circles  to 
indicate  their  predictions.) 

Collect  worksheets.    Quickly  note  which  students ^  if  any, 
made  incorrect  predictions. 

Now  ask: 

WHICH  DISH  HAS  THE  WARMER  WATER  IN  IT? 


WHY  DO  YOU  THINK  IT  IS  THE  WARhER? 


HOW  COULD  YOU  FIND  OUT  FOR  SURE  IF  IT  IS 
THE  WARMER? 


IN  WHICH  DISH  WILL  THE  COLOR  REACH  THE 
EDGE  FIRST? 


TEACHING  STRATEGIES 


ransparency  3-2  and  place  two  petri  dishes  on  the 
icy*    Stand  between  the  students  and  the  over- 
^ctor,  or  place  something  between  it  and  the 
;o  they  cannot  observe  which  of  the  dishes  you 
hot  or  cold  water.    Fill  one  petri  dish  with  hot 
the  other  with  cold.    Place  equal-sized  crystals 
Lsh  and  instruct  the  students  to  observe  the  move- 
Lie  students  are  observing  crystal  movement,  ask 
irn  Worksheet  .3-3  over  to  the  front. 

students  have  observed  for  a  moment  or  two, 
lutes) ,  ask  them  to  mark  an  X  on  the  dish  which 
irmest  water  in  it.     (An  alternative  may  be  to 
words  "hot"  or  "cold"  on  the  chalkboard  and  to 
tudents  write  these  words  in  the  circles  to 
:heir  predictions.) 

>rksheets.    Quickly  note  which  students,  if  any, 
rrect  predictions. 


I  DISH  HAS  THE  WARMER  WATER  IN  IT? 


)0  YOU  THINK  IT  IS  THE  WARMER? 


X)ULD  YOU  FIND  OUT  FOR  SURE  IF  IT  IS 
FARMER? 


IICH  DISH  WILL  THE  COIX)R  REACH  THE 
FIRST? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


^ACTIVITY  3-4 

® 


students i 


—mark  worksheets. 


-predict  which  has  the  wanner  water  based  upon  the 
rate  of  diffusion  (movement  of  color) . 

-infer  that  since  it  has  moved  the  most  it  must  be 
the  warmer. 


•respond,  "Feel  it,"  "stick  my  finger  in  it," 
"Use  a  thermometer." 


-predict  that  the  fastest  moving  color  will  get 
there  first;  that  the  color  will  reach  the  edge 
first  in  the  dish  with  the  hottest  water. 


ACTIVITY  3-4, 

® 


MATERIALS 


TEACHING  STRATEGIES 


Make  a  special  effort  to  involve  in  the  discussion  those 
students  who  had  incorrect  prediction*;  on  their  worksheet. 
If  a  majority  of  students  predicted  incorrectly  you  may 
need  to  spend  more  time  on  this.    In  any  events  have  them 
verify  their  inference  by  measuring  the  temperature  of  the 
water. 


Ask: 

WHAT  WORK  ARE  WE  WATCHING  THE  HEAT  ENERGY  DO? 
Then  return  attention  to  the  tea  bags. 
Now  say: 

WAS  YOUR  PREDICTION  ABOUT  THE  TEA  CORRECT? 
WHY  WAS  THE  TEA  IN  THE  HOT  WATER  READY  FIRST? 


When  the  class  period  has  been  completed,  read  each 
student's  prediction  and  explanation.    If  it  appears  that 
the  majority  of  students  do  not  understand  the  concept 
clearly,  review  the  activity  with  them  before  proceeding. 


TEACHING  STRATEGIES 


ial  effort  to  involve  in  the  discussion  those 
3  had  incorrect  predictions  on  their  worksheet. 
:y  of  students  predicted  incorrectly  you  may 
id  more  time  on  this.    In  any  event,  have  them 
r  inference  by  measuring  the  temperature  of  the 


DRK  ARE  WE  WATCHING  THE  HEAT  ENERGY  DO? 
attention  to  the  tea  bags. 

JR  PREDICTION  ABOUT  THE  TEA  CORRECT? 
>  THE  TEA  IN  THE  HOT  WATER  READY  FIRST? 


iss  period  has  been  conpleted,  read  each 
rediction  and  explanation.    If  it  appears  that 
y  of  students  do  not  understand  the  concept 
riew  the  activity  with  them  before  proceeding. 


L  ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  i 


-recall  the  temperature  measuring  skill  in  Unit  I 
amd  apply  it  here  for  measuring  and  recording  the 
water  ten^rature  of  each  dish. 


—respond,  "Move  the  chemical,"  "Melt  the  chemical." 


— respond,  "Yes." 

— respond,  "The  hot  water  had  the  most  energy  and 
could  therefore  do  the  work  fastest." 
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^  Me  and  my 
SEnvironment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

3.  Recognize  that  the  amount  of  and  the  rata 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

5.    Recognize  different  forms  of  energy 

(heat,  light,  chemical,  and  electrical). 


Activity  3-5.    The  Energy  Wheel 

Th/Loagh  nzvim  and  zxpvUmzntatlon  thz  6tadcjvt  i/oUl 
KQA.nion/it  thz  concept  that  haat  cm  cxmz  mnk  to  fae  dona 
and  thzAzionz  Is  a  ^oAm  oi  moAQU.    Tfee  6tude.nt  noUl  izt 
that  thz  ablUty  to  changz  6omttning  on.  to  cooAe  m\;mz\it 
n&qiiOi£^  e^nejigy.    Tfee  aqaipmnt  corutmction  and  expc^tc- 
mzntatlon  i^Ul  ncln^oncz  the,  6tudzrutU  con^^dence  in 
hiA  om  judgment  and  pnovidz  luttoM  zxpwLzncQJS . 

The       oi  the,  bivtning  candles  pnovldeA  an  oppoHJtxmity 
ioK  the,  dlicuA6ion  o^  the,  vajiiety  oi  lueJU  used  by  the, 
6tadent6  and  theAJi  iamiUeA  {cjoal,  oU,  on  goA  ^on  h<Lating 
nomei;  aaioUne  ion  cow).    The  6tudenti  oKe  a^ked  to 
bzgln  thinking  about  tjohat  kinds  o^  things  supply  eneAgy 
and  the  iinitentsi  ol  the^e  ne^ouAce^. 


MATERIALS 


TEACHING  STRATEGIES 


ERLC^ 


'*OCUS  FOR  THIS  ACTIVITY 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

OBJEQTJVES : 

Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

.    Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

Recognize  different  forms  of  energy 
(heat,  light,  chemical,  and  electrical). 


TEACHING  STRATEGIES 


5.    The  Energy  wheel 

iew  and  ^xpejUmtfitatLon  thz  6tudeMt  \joWi 

concept  that  hzat  can  caa&z  mnk  to  6e  donz 
fiz  i6  a  iom  oi  eneAgy.   Thz  ^tudznt  wUt  4ee 
ility  to  change,  ^omztfUng  ok  to  cmuz  movemeftt 
2A^y.    Thz  mUpmnt  aoutmcXion  and  zxpwi- 
Itt  /ieA.nioKce  tht  6tud^^6  aon^idzncz  in 
gmznt  and  pnovldz  4acceA4  zxpvu.zntu. 

thz  buAnlng  candtu  pKovidu  an  oppontanity 
tiuUon  0^  the  variety  o^  iuoU  uAzd  by  the, 
i  theAJi  iamlUe^  [coal,  oil,  ok  goA  ^oK  heating 
tim  ioK  cow).    The  6tude,nt6  okz  04 feed  to 
Lng  about  uihat  fundi      things  6uppty  znoAgy 
Ltentii  o^  tht&e,  KZ&ouKce^. 

LERiC  


® 


UNIT  III. 


CORE  A. 


ENERGY  RELATIONSHIPS  IN 
MY  ENVIRONMENT 

INTRODUCTION  TO  ENERGY 


BSCS 


ACTIVITY  3-5.     THE  ENERGY  WHEEL 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  end  o^  thi&  activity,  eac/i  student  should: 

'-have,  conitKuctzd  a  pimhtel. 

"havz  oAed  htat  iKom  the  candte^  to  make  the, 

pimkzel  tuAn. 
--/lave  mode  pKzdictionj^  ahout  thz  6pzzd  tJiz 

toAning  pimhzel  a^  a  Ke^utt  o^  vaKying  the, 

mmbeJi  o^  candles  ok  the,  distance,  oi  thz 

candlzU)  iKom  thz  (JOhzeJt. 
"havt  done,  e,KpeAime.nt&  to  c/iecfe  pKe.diction& . 
"be,  abU  to  explain  thaX  thz  candlz  6UippUe,d  the, 

hexU  e,neAgy  that  toAnzd  the,  pimhzeZ. 
"Hit  olteAnate,  ioKmi  oi  znejigy  wliich  might  cowe 

thz  pinuohzeZ  to  uto/tfe. 
'-inieJi  and  pKzdict  thz  pKe^ent  and  iatuAe, 

avaitabitUy  oi  iueJU  u)hich  6uppty  zneKgy. 


ACTIVITY  3-5 

® 


MATERIALS 


*Heavy"duty  aluminum  foil 
*Large  size  birthday  candles 

(2  per  student) 
^Pencil  with  eraser  (1  per 

student) 
^Straight  pin  (1  per  student) 
♦scissors  (1  per  student) 
1  Glass  bead  per  student 
Rtibber  stopper  with  holes 

per  student) ,  Size  8 
♦Matches 

♦Cardboard  or  heavy  paper 
♦Quarter 

Worksheet  3-4 

Slides- 3-4  through  3-7 
♦35inro  slide  projector 
Diagram  3-3 


(1 


Glass  bead 


I  ^^wa^^  D 


V 


Pencil 


ERJCV 


^ — Rubber  stopper 
♦Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Teacher  Preparation; 

1.  Preparation  and  organization  of  the  materials  is 
very  in^rtant  to  the  success  of  this  activity.  The 
teacher  should  construct  in  advance  a  pinwheel  to 

be  used  as  a  demonstration  model*    Know  that  it 
works  before  using  it  with  the  class!  Prepare 
ahead  of  time  the  foil  circles  by  tracing  and  cut- 
ting arovmd  a  petri  dish  on  heavy-duty  alumin\im 
foil,    sheets  or  pieces  of  cardboard  or  heavy  paper 
should  be  available  for  the  student  to  set  the 
candles  and  pinwheel  apparatus  on.    This  prevents 
wax  from  dropping  onto  the  table  surface. 

2.  Water  should  be  handy  to  extinguish  any  accidental 
fires. 

3.  The  design  suggested  has  been  tested  and  should 
^ork  regularly*    However,  you  and  your  students 

might  want  to  experiment  with  different  designs; 
you  might  find  one  that  works  better. 

Now  ask; 

CAN  ANYONE  THINK  OP  ANY  OTHER  MACHINES  THAT  USE 
HEAT  ENERGY  TO  MAKE  THEM  WORK? 


Now  say; 

YOU  HAVE  NAMED  SOME  MACHINES  THAT  USE  HEAT 
ENERGY  TO  MAKE  THEM  WORK.  WE'RE  NOW  GOING 
TO  MAKE  OUR  Om  MACHINE. 

Help  the  students  to  construct  their  own  pinwheel  by  using 
the  following  directions.    See  Diagram  3-3. 


TEACHING  STRATEGIES 


aration: 

ation  and  orgsuiization  of  the  materials  is 
[nportant  to  the  success  of  this  activity.  The 
r  should  construct  in  advance  a  pinwheel  to 

as  a  demonstration  model.    Know  that  it 
before  using  it  with  the  class!  Prepare 
of  time  the  foil  circles  by  tracing  and  cut* 
round  a  petri  dish  on  heavy-duty  aluminum 
Sheets  or  pieces  of  cardboard  or  heavy  paper 
be  available  for  the  student  to  set  the 
s  and  pinwheel  apparatus  on.    This  prevents 
^m  dropping  onto  the  table  surface. 

should  be  handy  to  extinguish  any  accidental 


sign  suggested  has  been  tested  and  should 
agularly.    However^  you  and  your  students 
f/ant  to  experiment  with  differei.t  designs; 
jht  find  one  that  works  better. 


DNE  THINK  OF  ANY  OTHER  MACHINES  THAT  USE 
SRGY  TO  MAKE  THEM  WORK? 


NAMED  SOME  MACHINES  THAT  USE  HEAT 
rO  MAKE  THEM  WORK.     WE'RE  NOW  GOING 
OUR  OWN  MACHINE, 

lents  to  construct  their  own  pinwheel  by  using 
J  directions.    See  Diagram  3-3. 

LERiC  


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


—respond,  "Stove/*  "Car/*  "Furnace,"  "Welding 


torch,"  "Iron,"  "Dryer,"  "Gun." 


MATERIALS 


5. 


6. 


TEACHING  STRATEGIES 


1.  Supply  the  circle  which  has  already  been  cut  to 
tiie  size  of  a  petri  dish  from  aluminum  foil. 

2.  Fold  the  aliiminum  foil  circle  three  times  —  into 
halves,  fourths,  and  eighths, 

3.  Unfold  the  circle  and  place  a  quarter  in  the 
center  of  the  circle.    Trace  around  the  quarter 
with  a  pencil. 

4.  Cut  along  the  lines  of  the  circle  that  correspond 
to  the  crossed  lines  of  the  diagram,  and  stop  at 
the  small  circle  made  by  tracing  the  quarter. 


Fold  down  the  left  side  of  each  of  the  eight  leaves 
produced  by  cutting,  as  in  the  diagram  or  model. 

With  a  straight  pin  through  the  center  of  the  wheel, 
mount  the  wheel  to  a  pencil  eraser,  inserting  a 
small  glass  bead  between  the  lAieel  and  th^  eraser. 
See  Diagram  3-3.    It  is  important  to  include  a 
glass  bead  to  reduce  the  friction  between  the 
eraser  and  the  wheel. 


7.  Support  the  machine  in  an  upright  position  by 
pushing  the  pencil  into  the  hole  of  the  rubber 
stopper. 

8.  Starting  with  only  one  lighted  birthday  candle, 
hold  or  place  the  candle  under  the  wheel  in  such  a 
position  that  it  causes  the  wheel  to  start  to  move. 

Hint:    Any  or  all  wheels  may  not  turn  because  of  one  or 
more  of  the  following  conditions. 


'     TEACHING  STRATEGIES  ANTICIPATED  STUDENT  BEHAVIORS      \ ACTIVITY  3-5 

   —  \® 

Students:  >v 

the  circle  which  hcis  already  been  cut  to 

e  of  a  petri  dish  from  aluminum  foil.  \ 

r         ^  ^ 
e  aluminum  foil  circle  three  times  —  into 
fourths,  and  eighths. 

the  circle  and  place  a  quarter  in  the 
of  the  circle.    Trace  around  the  quarter 
pencil. 

ng  the  lines  of  the  circle  that  correspond 
crossed  lines  of  the  diagram,  and  stop  at 
11  circle  made  by  tracing  the  quarter. 

m  the  left  side  of  each  of  the  eight  leaves 
i  by  cutting,  as  in  the  diagram  or  model. 

straight  pin  through  the  center  of  the  wheel, 
le  wheel  to  a  pencil  eraser,  inserting  a 
Lass  bead  between  the  wheel  and  the  eraser. 
?ram  3-3.    It  is  in^Kjrtemt  to  Include  a 
2 ad  to  reduce  the  friction  between  the 
and  the  wheel. 


the  machine  in  an  upright  position  by 
the  pencil  into  the  hole  of  the  rubber 


J  with  only  one  lighted  birthday  candle, 
place  the  candle  under  the  wheel  in  such  a 
•\  that  it  causes  the  wheel  to  start  to  move. 

all  wheels  may  not  turn  because  of  one  or 
f  the  following  conditions. 


—construct  heat  wheels  and  make  them  work. 


ACTIVITY  3-5. 

® 


MATERIALS 


TEACHING  STRATEGIES 


!•  Candle  too  small  or  one  candle  not  enough. 
(It  may  be  necessary  to  add  another  candle 
to  get  initial  movement.) 

2.  Length  of  pencil  is  too  long. 

3.  Air  drafts  in  the  room  counter  the  effect 
of  the  heat. 

4.  Pin  may  not  be  through  the  center  of  the  wheel. 

5.  Blades  bent  improperly. 

It  may  be  necessary  to  change  one  or  more  of  the  above 
conditions  in  order  for  the  wheel  to  turn  freely. 


SAVE  THE  PINWHEEL 


Once  the  students  have  thuir  wheels  working,  the  teacher, 
with  small  groups  or  individuals «  should  suggest: 

SEE  IF  YOU  CAN  DISCOVER  A  WAY  TO  MAKE  THE  WHEEL 
GO  FASTER. 


Check  individual  progress. 

As  students  discover  one  way  of  increasing  speed,  ask  them 
to  explain  why,  and  then  suggest  they  try  to  find  another 
way. 


FCR 
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Idle  too  small  or  one  candle  not  enough. 

may  be  necessary  to  add  another  candle 
^get  initial  movement.) 

igth  of  pencil  is  too  long. 

:  drafts  in  the  room  coimter  the  ef fee  . 
the  heat. 

1  may  not  be  through  the  center  of  the  wheel. 
Ldes  bent  improperly. 

essary  to  change  one  or  more  of  the  above 
order  for  the  wheel  to  turn  freely. 
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students \ 


SAVE  THE  PINWHEEL 


ents  have  their  wheels  working,  the  teacher, 
oups  or  individuals,  should  suggest: 

OU  CAN  DISCOVE.^  A  WAY  TO  MAKE  THE  WHEEL 
R. 


ual  progress. 

iscover  one  way  of  increasing  speed,  ask  them 
and  then  suggest  they  try  to  find  another 


FClR  LATER  ACTIVITY 


—experiment  with  such  things  as  more  candles, 
canifles  higher,  or  bigger  candles  to  try  to 
make  the  heat  wheel  go  faster. 


--perform  experiments  and  check  predictions. 


TEACHING  STRATEGIES 


TIMI 


When  the  students  have  completed  their  experiments,  ask: 
WHO  CAN  TELL  ME  HOW  THIS  MACHINE  WORKS? 

WHO  WAS  ABLE  TO  MAKE  IT  GO  FASTER? 


You  should  expect  in  these  last  two  explanations  such 
concepts  as:  candle  burning  produced  heat;  heat  is  energy; 
energy  caused  the  machine  to  turn;  more  heat  makes  it  go 
faster* 


If  these  concepts  are  not  reached,  relate  the  working  of 
this  machine  to  previous  heat-energy  experiments  where 
heat  did  the  work  of  moving  the  potassium  permanganate 
and  popping  the  cork. 

Then  ask: 

ARE  THERE  ANY  OTHER  WAYS  WE  CAN  MAKE  OUR  PIN- 
WHEELS  TURN  BESIDES  USING  BURNING  CANDLES? 


WHY  DID  IT  GO  FASTER? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY  3-5 

:4i: 


students : 


idents  have  cOT^leted  their  experiments,  ask: 
TELL  ME  HOW  THIS  MACHINE  WORKS? 


ABLE  TO  MAKE  IT  GO  FASTER? 
IT  GO  FASTER? 


xpect  in  these  last  two  explanations  such 

candle  burning  produced  heat;  heat  is  energy; 
d  the  machine  to  turn;  more  heat  makes  it  go 


-identify  the  con?)onents  that  make  the  machine  work 

and  conclude  that  the  candles  are  providing  heat 

and  the  heat  energy  is  causing  the  wheel  to  turn 
(to  work) • 


-indicate  that  adding  more  heat  would  add  more 
energy  and  therefore  make  the  wheel  spin  faster. 


HAVE  YOU 
INVOLVED 
lALL 
STUDENTS? 


cepts  are  not  reached,  relate  the  working  of 
to  previous  heat*energy  experiments  where 
work  of  moving  the  potassium  permangemate 

the  cork. 


IE  ANY  OTHER  WAYS  WE  CAN  MAKE  OUR  PIN- 
:'URN  BESIDES  USING  BURNING  CANDLES? 


ERLC 


—respond,  "Yes,"  "No,"  "I  don't  know." 


ACTIVm  3-5, 
® 


MATERIALS 


worksheet  3-4 
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Have  students  test  their  ideas- 


EXPERIMEN!]  h'.  TC 


Now  ask: 


WHAT  OTHER  THINGS  DO  PEOPLE  BURN  OR  USE  TO 
GET  ENERGY  TO  MAKE  MACHINES  WORK? 


Help  students  to  list  on  the  chalkboard  the  fuels  roost 
ccMmnonly  used  by  man.     (Coal,  wood,  oil,  gasoline,  natural 
gas,  and,  if  mentioned  by  students,  atomic  fuel.) 

LET'S  SEE  HOW  MANY  WAYS  WE  CAN  LIST  THAT  MAN 
USES  THE  ENERGY  HE  GETS  FROM  THESE  FUELS.  HOW 
ABOUT  STARTING  WITH  (heating  a  house,  cooking 
food,  etc.).     WHO  CAN  GIVE  US  ANOTHER  USE? 


Continue  to  elicit  responses  from  students  to  develop  a 
list  of  uses  for  each  fuel. 

DO  YOU  THINK  THERE  ARE  ENOUGH  FUELS  AVAILABLE 
TODAY  FOR  MAN  TO  DO  ALL  THE  WC^  HE  WANTS  AND 
NEEDS  TO  DO? 

DO  YOU  THINK  THERE  IS  ENOUCffl  GASOLINE  FOR  ALL 
THE  CARS,  TRUCKS,  BUSES,  AIRPLANES,  AND  MOTOR- 
CYCLES BEING  USED  TODAY? 


Discuss  as  interest  warrants. 

NOTE:    These  questions  are  intended  to  get  the  student  to 
begin  thinking  about  the  finiteness  of  resources 
rather  than  to  arrive  at  a  definite  conclusion  at 


TEACHING  STRATEGIES 


ts  test  their  ideas. 


EXPERIMENT  'A^  *ION  TIME 


THER  THINGS  DO  PEOPLE  BURN  OR  USE  TO 
ERGY  TO  MAKE  MACHINES  WORK? 


ts  to  list  on  the  chalkbocurd  the  fuels  most 

sd  by  man.     (Coal,  wood,  oil,  gasoline,  natural 

f  mentioned  by  students,  atomic  fuel.) 

SEE  HOW  MANY  WAYS  WE  CAN  LIST  THAT  MAN 
iE  ENERGY  HE  GETS  FROM  THESE  FUELS.  HOW 
TARTING  WITH  (heating  a  house,  cooking 
2tc.).     WHO  CAN  GIVE  US  ANOTHER  USE? 


elicit  responses  from  students  to  develop  a 
3  for  each  fuel. 

THINK  THERE  ARE  ENOUGH  FUELS  AVAILABLE 
f*OR  MAN  TO  DO  ALL  THE  WORK  HE  WANTS  AND 
ro  DO? 

THINK  THERE  IS  ENOUGH  GASOLINE  FOR  ALL 
RS,  TRUCKS,  BUSES,  AIRPLANES,  AND  MOTOR- 
BEING  USED  TODAY? 


interest  warrants. 

questions  are  intended  to  ret  the  student  to 

thinking  about  the  finiteness  of  resources 

^r  *:o  arrive  at  a  definite  conclusion  at 
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students : 

— cause  wheels  to  turn  by  pushing  with  fingers, 
blowing,  burning  paper,  burning  other  materials < 


-respond,  "Coal,"  "Wood,"  "Gas,"  "Oil,"  "Electri- 
city." 


-respond  with  suggested  uses  for  fuels,  such  as 
to  keep  warm,  transportation,  factories,  etc. 


—respond,  "Yes,"  "No,"  "I  don't  know." 


-respond,  "Yes,"  "No,"  "I  don't  know,"  "Maybe," 
"Just  go  down  to  the  gas  station." 


MATERIALS 
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Slide  3-4 


ERiC 


TEACHING  STRATEGIES 


this  time.  This  concept  of  conserving  non-renewable 
resources  will  be  developed  at  a  later  time. 

Unless  the  students  have  already  concluded  there  is  a 
definite  shortage  of  fuels,  eisk: 

DO  YOU  BELIEVE  THAT  THERE  WILL  BE  ENOUGH  OF 
THESE  FUELS  IN  10  YEARS,  IN  50  YEARS,  IN  100 
YEARS,  FOREVER?    DO  YOU  FEEL  WE  WILL  ALWAYS 
HAVE  ENOUGH  FUELS  TO  SUPPLY  OUR  ENERGY  NEEDS? 


AOTEPT 
ANSW: 


Ask  the  students  to  give  the  reasons  for  their  opinions. 


CLUESlTO; 


At  this  point  hand  out  Worksheet  3-4.    Ask  the  students 
not  to  discuss  the  clues  with  each  other,  but  to  mark 
on  their  worksheets  as  you  project  and  read  the  questions. 
Project  Slide  3-4.    Slowly  read  the  instructions  and  ask 
different  students  to  describe  each  of  the  four  diagrams. 


Then  read  the  questions  and  provide  anple  time  for  the 
students  to  mark  an  "X"  on  their  choices. 

When  you  see  that  all  students  have  made  a  choice,  project 
Slide  3-5.    Again  draw  attention  to  Uie  diagrams  and  read 
the  question. 


TEACHING  STRATEGIES 


time.  This  concept  of  conserving  non-renewable 
Jurces  will  be  developed  at  a  later  time. 

students  have  already  concluded  there  is  a 
lortage  of  fuels,  ask: 

BELIEVE  THAT  THERE  WILL  BE  ENOUGH  OF 
FUELS  IN  10  YEARS,  IN  50  YEARS,  IN  100 

forever?  do  you  feel  we  will  always 
:nough  fuels  to  supply  our  energy  needs? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-5 

® 


students : 


— give  their  opinions. 


ACDEPTALL 
ANSWERS 


dents  to  give  the  reasons  for  their  opinions. 


SUCCESS 


nt  hand  out  Worksheet  3-4.    Ask  the  students 
uss  the  clues  with  each  other,  but  to  mark 
rksheets  as  you  project  and  read  the  questions, 
de  3-4.    Slowly  read  the  in??tructions  and  ask 
tudcnts  to  describe  each  of  the  four  diagrams. 


he  questions  and  provide  ample  time  for  the 
mark  an  "X"  on  their  choices. 

b  that  all  students  have  made  a  choice,  project 
Again  draw  attention  to  the  diagrams  and  read 


ERLC 

^"famUiiliBiiiljiliia  ' 


-inspect  Diagrams  A,  B,  C,  and  D  and  describe 
the  components  in  each. 


--mark  an  **X"  on  choice  D. 


ACTIVITY  3-5 

® 


MATERIALS 


Slide  3-5 
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NOTE:    This  appears  as  Question  2  on  Worksheet  3-4. 


St 


GIVE  STUDE 
TIME^ 
TO 

THINK 


rv 


Project  Slide  3-6.    Again  read  the  question  and  give  the 
students  ample  time  to  mark  a  choice.    This  question 
appears  as  number  3  on  Worksheet  3-4. 


GIVE  STUDE 
TIME. 
TO 

THINK 


Ask  the  students  to  turn  Worksheet  3-4  over. 
Slide  3-7.    Read  the  question  twice. 


Project 


GIVE  STUDE 
TIME, 
TO 

THINK 


Then  collect  the  worksheets. 


After  collecting  the  papers  use  Tallysheet  3-2  to  see  if 
any  questions  were  missed  by  most  of  the  class,  if  any 
one  student  missed  most  of  the  questions,  or  if  any  gross 
irregularities  showed  up  in  some  student's  answers. 

If  many  students  missed  any  particular  question,  it  will 
most  likely  need  to  be  reviewed  and  disctissed.    If  one 
student  missed  many  questions,  he  probably  will  need  spe- 
cial attention  in  revievring  the  concepts  covered.  If 
there  were  irregularities  present  which  might  indicate 


TEACHING  STRATEGIES 


ppears  cis  Question  2  on  Worksheet  3-4. 
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students ; 

--will  mark  an  "X"  on  choice  D. 


GIVE  STUDENTS 

TO  '>\VV 
THINK  ^t»,^ 


3-6.    Again  read  the  question  and  give  the 
3  time  to  mark  a  choice*    This  question 
liber  3  on  Worksheet  3-4* 


— will  mark  an  "X"  on  choice  A. 


GIVE  STUDENTS 
TIME, 
TO 

THINK 


Its  to  turn  Wbrksheet  3-4  over. 
2ad  the  question  twice* 


Project 


— will  mark  an  "X"  on  the  second  beaker. 


GIVE  STUDENTS 
TIME, 
TO 

THINK 


bhe  worksheets. 


Lng  the  papers  use  Tallyshee^.  3-2  to  see  if 
were  missed  by  most  of  the  class,  if  any 
.ssed  most  of  the  questions,  or  if  any  gross 
3  showed  up  in  some  student's  answers. 

Its  missed  any  particular  question,  it  will 
led  to  be  reviewed  and  discussed.    If  one 
i  many  questions^  he  probably  will  need  spe- 
t  in  reviewing  the  concepts  covered.  If 
'eaularities  present  which  might  indicate 
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illogical  thinking  or  guessing,  this  might  also  need  atten- 
tion.   Save  the  tabulation  for  use  later  on  in  this  core. 

Project  each  slide  in  turn  and  ask  the  students  to  discuss 
each. 

Slide  3-4,  question  1. 


Slide  3-5,  question  2. 


Slide  3-6,  question  3. 


Slide  3-7,  question  4. 


TEACHING  STRATEGIES 


inking  or  guessing,  this  might  also  need  atten- 
the  tabulation  for  use  later  on  in  this  core. 

slide  in  turn  and  ask  the  students  to  discuss 


iiestion  1. 


aestion  2. 


lestion  3. 


lestion  4. 
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ANTICIPATED  STUDENT  BEHAVIORS 


students: 


^ACTIVITY  3-5 

® 


-will  compare  the  four  diagrams  and  note  that  "D" 
has  two  candles  under  the  test  tube  and  predict 
that  it  will  pop  the  cork  fastest. 

-will  equate  the  burning  of  the  candles  with  energy 
release  and  state  that  two  candles  will  supply 
more  energy  to  the  water. 

-will  infer  that  ice  water  has  the  least  energy 
to  release  and  will  therefore  cause  test  tube  A 
to  do  the  least  work. 

-will  compare  the  four  diagrams  and  correctly 
read  the  four  thermometers^  equate  the  highest 
thermometer  reading  (b)  with  the  greatest  amount 
of  energy,  associate  energy  with  the  ability  to 
move  a  crystal,  and  infer  that  the  greater  the 
energy  the  more  rapid  the  movement. 


0)  C  -P 
O  O  'H 

S.H  C 

^  -P  D  rH 

6   0)  P 

H   0)   C  <M 

O   3  •H  W 

"MO  W 

u  m  0) 
a 
o 

3 


I 


0) 
0) 


0) 

•s 


0) 

Id 

Q 


I 

0)  0) 

0)  0) 

M  >l 

o  & 

§  O  M 

o 


H  <0 
H  H 
H 


H  CN 


in 
I 

> 
H 

H 


0) 
•H 

t 

•H 
•P 
O 
<tf 

•P 

0)  - 

^  -P  +J  0) 
0)  c  > 

81 

^  -P  0) 
(0  0)  4i 

O  U  O  0) 

3  O  •O 

(0  O  3  • 

C.  >i  (0  4i  VO 

O       -H  W  I 

•P  (0  43  ^ 

0)  Id  c  ^  -p 

M  0)  >i-P 
P  •  •H  iH  O 
O  ^  -P  C  < 

•H  > 
0)  4:  *H  M.I  !p 
-P  H  •H 
43  0)   O  % 
^  43  <d 
O 

•P  'O  0) 

»  3  5 

W  *C  > 
C  0)  0) 
O  -H 

Qi  m  > 

"   C  0)  0) 

0)     Id  Id 

M  0)  0)  3 

Id  (0  Id 

0)  M  0)  C 
•H  >  CQ  .H 

•P  M  0)  0) 
Id  0)        H  'O 

•a  fi  ^ 

H  O  ^  H  Oi 


0) 
•P 


0) 
3 

•H 
•P 

§ 

O 


0) 


•P 
C 
0) 

CO 


Id  Q4 


CN 


o 
o 


er|c 


Q 


G 


u 

CQ 
< 


u 

CQ 


Q  Q  Q 

U  O  U 

m  m  m 

<  <  < 


Q 

u 
< 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 


Q 

u 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
< 


Q 

u 


Q 
U 


Q 
U 

m 
< 


Q  Q 

U  O 

m  m  a\ 

<  < 


Q  Q  Q 

U  U  U 

m  m  m 

<  <  < 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
< 


Q 

u 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

u 
m 
< 


Q 

o 
m 


Q  Q 
O  O 

CQ  CQ 
<       <  < 


Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

Q 

Q 

Q 

U 

u 

u 

u 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

a 

u 

m 

m 

CQ 

CQ 

CQ 

m 

m 

m 

m 

m 

m 

CQ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

O  Q  Q 

U  U  U 

CQ  CQ  CQ 

<  <  < 


Q 
U 
CQ 


Q 
U 
CQ 


Q 
U 
CQ 
< 


Q 
U 
CQ 
< 


Q 
U 
CQ 
< 


Q 
U 
CQ 


Q 
U 
CQ 


Q 
U 
CQ 
< 


Q 
U 
CQ 
< 


Q 
U 
CQ 
< 


Q 
U 
CQ 


Q  Q  Q 

U  O  O 

CQ  CQ  CQ 

<  <  fn: 


s  s 

.c  Si 
Id  ^ 

•P  CO 
4J  ^ 


Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

O 

G 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

O 

U 

a 

U 

U 

U 

u 

u 

u 

u 

CJ 

CJ 

CJ 

CJ 

CJ 

fZ) 

J) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

0) 

(Z) 

0) 

rtj 

rtj 

rtj 

< 

< 

< 

< 

< 

< 

< 

>< 

< 

< 

< 

< 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

u 

u 

U 

CJ 

CJ 

fZ) 

(Z) 

(Z) 

(Z) 

n 

(Z) 

(Z) 

«Z) 

(Z) 

0 

(Z) 

0) 

0) 

(Z) 

(Z) 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

<< 

< 

< 

♦,"** 

Q 

Q 

Q 

Q 

D 

Q 

Q 

O 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

O 

o 

U 

U 

o 

U 

O 

U 

U 

u 

u 

U 

U 

U 

U 

CQ 

fZ) 

fZ) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

(Z) 

fZ) 

(Z) 

(Z) 

(Z) 

< 

< 

< 

< 

^ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

U 

U 

U 

f. 

U 

U 

U 

U 

u 

u 

u 

U 

U 

U 

U 

fZ) 

fZ) 

(Z) 

(Z) 

(Z) 

(Z) 

*^ 

A 

fZ) 

fZ) 

fZ) 

fZ) 

< 

< 

< 

< 

< 

<< 

< 

< 

CO 


erJc 


s 

0) 

°s 

li  ° 

U  0) 
•H  > 

•d 

C  A 

\^ 

U  0) 

Id  u 

•H 
0)  > 
>  0) 

M 

(U 

t  ° 

«^ 

M  S 


I 


u 

•s 


0) 
Q 


PRir 


I 

(0 

u 


< 

O 
O 


H 


H 
H 
H 

H 


Id 


tn 
i 


C  4J 

0  -H 

•H  C 

*J  D 
to 

3  -H 


U 
0) 


to  0) 
0)  O 


I 

CO 
4J 

to 
c 

0 


to 
to  0) 


M  0 
3  O 
0 

>i  to 
•H 

to  43 
H 

to 

0) 


M 
3 
0 

0 

4J 


•H  > 

4!)  10 


3 
to 


Q) 
Q) 

§! 

10 

to 

4J 

c 

p  • 

J  vo 
to  I 

^  4J 

•H 

H  O 
C  < 
0 


5 


3 
to  a 


to 
to 

s 

to 

to  C 

a  0 

U  -H 

to  to  -P 

C  &  0) 
3  0) 

•P   M  Q)  Q) 

"55 


u 

Q 


5  § 
10  ^ 

•H 

10 


10 

0) 
10 


to  l3 


U 


10 

_  3 
0  -H 

c 


a  0} 

m 

^  H  0< 


0 

O 

8* 


U 
CQ 


Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Q 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

C 

U 

U 

U 

U 

U 

U 

U 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

G 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

^ 

< 

< 

Q 

Q 

a 

Q 

a 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

u 

U 

U 

u 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Q 

Q 

Q 

Q 

U 

Q 

a 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

U 

U 

u 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Q  0} 
H  M 

<  H 


o 

2: 


Q 

Q 

Q 

Q 

Q 

Q 

n 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

:j 

U 

U 

U 

U 

U 

U 

U 

U 

PQ 

m 

0 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

0) 

CQ 

CQ 

03 

CQ 

CQ 

CQ 

CO 

□ 


Q 

Q 

Q 

Q 

a 

Q 

Q 

a 

Q 

a 

a 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

U 

U 

u 

U 

u 

U 

u 

o 

U 

o 

o 

U 

U 

U 

U 

U 

U 

U 

U 

PQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

rt: 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

fC 

< 

< 

< 

< 

< 

< 

Q 

a 

a 

a 

Q 

a 

Q 

a 

Q 

Q 

a 

a 

a 

a 

Q 

a 

a 

Q 

Q 

o 

u 

u 

o 

U 

o 

U 

o 

U 

u 

o 

u 

u 

u 

U 

u 

u 

U 

U 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

0) 

0) 

CQ 

CQ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Q 

a 

Q 

Q 

Q 

a 

Q 

Q 

Q 

Q 

a 

Q 

a 

a 

a 

Q 

Q 

a 

b 

u 

U 

U 

U 

o 

U 

u 

U 

U 

u 

U 

u 

u 

u 

U 

U 

u 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

IT 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

0) 

CQ 

CQ 

< 

< 

< 

< 

< 

< 

< 

<< 

< 

< 

< 

< 

< 

I 


cn 
c 

-H 

CO 
M 

c  < 

0)  0) 

CO  C 
0) 

O  0 
fi  CO 

Ij  ° 

SI 

•H 

0)  o 
U 

(d  u 
^  c 

•H 
m  > 
^  0) 
•H 

cn  M 

° 

•H 


4i 
0 

6)  C 


lERLC 


5 


u 
u 

0) 


o 
u 


0) 

c 
u 

0) 


E-f  tn 

H  I 


CM 


10 

o 

•0 

0) 

m 

0) 

sugg 

i 

o 

r 

4J  Id 


I 

u 

0) 

ft  jg 

CO  <d 

c  o 
X  ^ 


ERLC 


Ol 


en 


0) 


C  41 
0)  - 

Id 

to  - 

c 

Id 

u  m 


(0  (0 

c 

(0 
0)  0) 


CO  (0 


0) 
CO 
3 


<d 

M 
0) 


OD 


CO 


4< 


n  PC 


c 

c 

•H 

Id 

•H 

Id 

H 

g* 

u 

^ 

H 

P 

U 

•H 

Id 

•H 

•0 

0 

0 

0 

0 

a 

□ 

CO 
•H 
•O 
H 

•g 

O 
O 

u 


U 
3 


CO 

Id 

0) 

8 


□  □ 


CO 
3 


•H 

3 


□  □ 


CO 


H  > 
0)  0) 

0) 


Id 

H 

u 
o 
> 


0) 

•8 

PU 

•o 
c 
Id 

CO 
0) 

tr 
Id 

I 

o 


CO 
0) 


o 

§ 

c 

0) 

Id 

0) 


CO 

c 
o 

o 

3 

CO 
C 
•H 

0) 

•g 

Id 
^ 

0) 
M 
0) 


g 


o 
z 


a  a 


CO 
0) 

□ 


3 


0) 

CO 
CO 
0) 

o 
u 

3 


o 

•H 
> 
0) 

CO 
CO 
0) 

u 
u 

3 
CO 

o 

CO 
0) 
3 


0) 


0) 


o 
u 


o 

□ 


CO 
0) 

a 


0) 

•o 

3 
O 

0) 

Id 
u 

CO 

0) 
CO 

o 

& 

3 

ft 
5 


U 

Id 

5 


c 

•H 

Id 

H 


CO 
0) 

□ 


o 

□ 


•H 


u 
Id 


o 

CO 

u 
u 
Id 
ft 

& 

Id 

0) 


CO  ^ 

CO  'H 
0) 

o 

u  •o 

o  I 

□ 


0) 

•St: 

e  o 

I  CO 

I  0) 

c 

•H  CO 

Id  cn 

>  S 

H  Id 


s-g 

5 


□ 


as  o 


0) 
CO 

•o 

0) 
0) 

c 
I 
I 

0) 
3 
iH 

Id 
> 

•H 

U 

Id 

CO 

^  0) 
M-l 

V  O 


in 


0) 

CO 
0) 

em 

3' 


CO 
♦H 

CO 

Id 

CM 

0) 

0) 

I 
I 


(0 
H 

(0 


□ 

0) 

rH 

-H 

tr 

Id 

u 

o 

ok 

Id 

□ 

4i 


4^ 

c 

I 


•0 

4J 

0) 

0) 

0) 

0) 

0) 

0) 

o 

0) 

0) 

c 

c 

□ 

Wo 

0) 
0) 

a 
id 


Id 

W  ' 

c 
Id 
u 


(0  (0 

c 

(0 


CO  (0 


0) 
(0 
3 


BSCS  Evaluation.,    EMH  Feedback  Foni  Ic 


c 

c 

Id 

Id 

H 

H 

& 

M 

P 

O 

•H 

•H 

t 

0 

0 

8 

□ 

□ 

(0 


•g 

o 
o 

4i 


>1 

(0 

Id 

0) 


8  ^ 


---  □  □ 


□  □ 


4J  *i 

3  3 


CO 

•H 

(0 

•H 

H 

H 

? 

0) 

g! 

0) 

> 

Id 

H 

■s 

at 

oo 

> 

^   O  00 

ERJC 


B 

0) 

H 

•0 

c 

0. 

Id 

4J 

0 

(0 

c 

0) 

tr 

Pa 

S 

1 

1 

0 

0 

□ 

□ 

(0 

(0 

0) 
>« 

□ 

□ 

H 

P 

5* 

0) 

H 

H 

(0 

(0 

0) 

0 

o 

o 

p 

U) 

•& 

0 

r 

0) 

(0 

0) 
•H 

Id 

0) 

> 

H 

U 

u 

(0 

•0 

c 

c 

0 

Id 

•H 

(0 

U 

(0 

P 

0) 

u 

u 

p 

(0 

•H 

0 

U 

0) 

•g 

(0 

0) 

Id 

p 

0) 

H 

4J 

u 

0) 

H 

H 

H 

4J 
c 

0) 


o 

u 


□ 


0) 

□ 


0) 

•o 

P 
0) 

Id 

CO 

0) 
(0 

o 

fr 

p 

0) 

5 


H 

•5! 

•H 

U 

Id 

0) 
Q 


C 

Id 
u 


(0 
0) 

□ 


o 

□ 


I 


4> 

o 
Id 


o 
Id 
Id 

0) 


(0 
(0 
0) 

H  Oi 

X  O 
V  U 
U 

s  • 

□ 


0)  i) 

e  o 

I  (0 

I  0) 

c 

•H  (0 

Id  tn 

>  c 

H  Id 

S-8 


U 

□ 


0) 

8)  n 

TJ  "J. 

C  P 

I  (0 

I 

0)  c 

P  o 


Id 
> 

•H 
U 

Id 


^  0) 

iH  (0 

<M  •H  Id 

O  JC 

C  4i  0) 

^  O  I 

Id  »  I 


in 


•  to 

D  > 


•g 


0)  g 
43  P 


4J 

§ 

0) 


p 
u 

•H 
M 
M 

_  P 
0)  o 

c 

c 

o 

o  » 

0)  0) 

u  c 
Id  'H 
Id 

•p  ^ 
Id  0) 

0) 

CO  ^ 
0) 

4J  H 
H  P 
>  O 

V  (0 

u 

Id  >, 
o  > 

(0 

^  U 

u  Id 
Id 

O4  (0 

CO  4: 

H  O 

Id 

CO 

0)  43 

Id  Id  «^ 

O4  CO 
0)  ^ 
M  ^  0) 

0)  Id 
^  X  Id 
H  S  a< 


6 

0) 


04 

Q) 

c 
Id 

o  u 
o 

^  H 
H 
H  K< 

2  □ 

I 

Oi^ 

U  cn 

'3d 

0)  CM 


□ 


I 

CO 

4i 
0) 
0) 

(0 
M 
P 
O 

c 

o  • 

c  c 

o  <s 

i 

CO  o 
0)  o 

>i  <o 
10  >t 

0) 
(0 

«□ 


C 
0) 

•o 
p 

CO 

t 

Q 


4J 

0) 
0) 

u: 

(0 

a 
Id 


•H 

c 
c 

0) 
CO 

§ 

I 

0) 
0) 

CO 
H 

<d 
&^ 

0) 
4J 
0) 
iH 

f 


0^ 
H 


C 
0) 

c 
o 

a 

*i 
p 


CO 

c 
o 

I 

u 
o 


g 

o 

I 


o 


U 


I 


I 

m 

I 


0) 

Id 


Id 
u 


Id 

CO 

u 

(0 

CO 
0) 


c 
o 


s 

"8 


P 

I  s 

B  CO 


01 
0 


M 

m 


«  u 

•o  p 

-H  tM 
9 

9 

C  O 

U  O 

m 


CO  •  9 

K  "y    jc  .y  o 


0) 

o 

s 

o 

•H 
4i 
•» 


«  ^  "§  8>  I 

eg  oV^^-ri 

Q  il  6  4i  9  O  « 
0  .    -H  4d  O  P  « 

8      ^    o.  " 


-3  3^52  » 

O  41  S  $  St 


14 

«  >  ^ 

M  «  c 

S»  c  o 

^  o  u 

p° 

V  Uz 

.  O  tM 
4i  ^ 

1=  ° 

■o  °  S 
«  3 

9  s 


CO 
41 
G 


Si 

• 


II 
C 

o 

•H 
41 

U 

s 


o 


•O  i  « 

S  o  S 

2  91  o 


«  — 


«  •O  9 

tM  vO  -H  P 

S  "5  ? 

41  -H  P«  Qi 

4  0  «d  M 

p  Ok  m 

u  m  -H 


u 

o 


□  □ 


4i|p 


O 


10  « 


u  p  i;  M 


^  ^-  ^  9 
•  6  «  O 
n  m  N  0%  >i 

#  "^i?*0_llll4J 
m  0  V  U*       9  -H  -H 
OUc:990>^lM^ 


•H 

•s 


-8 


i»  4i  ^ 


in 


5 


M  *H  ^ 

o  Qi  <d  1  > 
U  0      ^  m 

^  g  S  8  ^  I  s 

•O   0»-H       O  4i  H 
€>  41  O  .  . 

H  m  Ck  G       4^  <« 

•H  ^  a  f  5 

«       41  5  9 

9       «  .  . 


"S 

•H 
41 

4* 

c  o 


□  □□□  □ 


Me  and  my 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

3.  Recognizg  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  and 
later  released. 

5.  Recognize  different  forms  of  energy 
(heat,  light,  chemical,  ana  electrical) . 


MATERIALS 


TEACHING  STRATEGIES 


EKLC 


Activity  3-6.    Chemical  Energy 

In  tlUi  aativltij  ttie.  itudoit  obJbQAvQA  that  dimical 
meXQy,  like  any  otiieA  iom  oi  mcfigij,  can  be  used  ta  do 
wofik.    Vie.  concept  tliat  mcAgij  doci  not  have  to  be  uuscd 
imkediateZij,  i.e.,  tliat  eneAgij  am  be  Atofied,  u  idcntX- 
iied.    Thii  activity  tay&  the  gn.omdvofLk  f^on.  a  laten. 
6£Uei  0^  CKpoAimentA  itihidi  wiU  auZminate  wltli  identi- 
fying (Jcod  OA  a  iouAce  ojf  ciiemicai  energy . 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.     Realize  and  appreciate  the  energy  inter- 
relationships between  organisms • 

A  OBJECTIVES: 

3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  and 
later  released. 

5.  Recognize  different  forms  of  energy 
(heat,  light,  chemical,  and  electrical). 


TEACHING  STRATEGIES 


3-'6.    Chemical  Energy 

cXivitij  tiic  6tude,nt  ob6eAvc^  that  climical 
ika  any  otixoA  ionm      mt^gij,  capi  6c  u^sed  to  do 
z  concept  tliat  meAgij  doc6  not  have  to  be  lUcd 
ttj,  I.e.,  tliat  cncAgy  am  be  6to^ed,  u  identi- 
u  activity  tay6  the  g^oundLOo^k  {^ok  a  lateK 
(LKpoMmeMt^  lohidi  wiJU  cuZmincute  witli  idenU- 
i  04  a  6ou/ice      dimicat  energy. 


lerJc. 


UNIT  III, 


CORE  A. 


ENERGY  RELATIONSHIPS  IN 
MY  ENVIRC»JMENT 

INTRODUCTION  TO  ENERGY 


BSCS 


ACTIVITY  3-6.     CHEMICAL  ENERGY 


ANTICIPATED  STUDENT  BEHAVIORS 


At  ttie  Old  oi  tfii6  activity,  eaclx  student  should: 

"have  ob^c^ved  and  pe^omcd  tlie  Atka-SeltzcA  and 

vanlable  tiqaid  expc  ijnent.  - 
"have  compteted  Wcf^ifuheet  3-5. 
"be  ahle  to  6tate  that  c/icmtca£4  hto^e  energy, 
--realize  that  di^eunt  diemi.caU  ^to^e  diUeA^int 

amoiuifh  0^  eneAgy. 
"be  able  to  predict  that  Mka-SettzeA  wilt  Keact 

moKe  vigofLOiU^ty  04  tiie  tempeAott  xe  o^  tlie 

6y6tejn  inc^  'O^eA, 
"have  peKionsied  the  Ktka-SeUze^  and  icaten, 

tejmpeAatuAP  {Lxpeniment. 
'-be  obtiL  to  \quate  the  bubbting  and  movement 

ob^cAved  in  the  experiment  icith  tfie  release  of^ 

eneAgy. 


ACTIVITY  3-6 

® 


MATERIALS 


*1  PimiAieel  and  candle  appsuratus 
(constructed  in  the  previous 
activity) 
^Detergent  solution  for  washing 

test  tubes 
Per  pair  of  students: 
1  Test  tube  (25  X  300  mm) 
Rubber  stopper  (#4) ,  one*hole 
Plastic  tubing  (3/16**  inside 
diameter,  5/16"  outside 
diameter) ,  18**  long 
Beaker  (400  ml) 
*Alka-Seltzer  tablets  (43  tablets 

needed  for  a  cleiss  of  16) 
*Vinegar 
*Oooking  oil 

water 
Worksheet  3-5 
Worksheet  3-6 
Slide  3-8 
Slide  3-9 

*35Mi  Slide  projector 
Diagram  3-4 

Apwalus  for  AikaSeHzer  etpenments 


Beaker  or  glass 
to  catch  overflow 


V 


— %  Tablet  Aika  S^it/er 

mot  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Teacher  Preparation; 

1*    Have  avcdlable  ice  water,  water  at  room  ten^erature , 
and  hot  water  (hot  water  from  the  tap  is  sufficient) , 

2.  Set  up  a  pinwheel  and  candle  apparatus  for  demon- 
stration purposes. 

3.  Before  class ,  insert  plastic  tubing  in  rubber 
stoppers,  enough  for  each  two-student  team.  This 
requires  a  certain  amount  of  twisting  and  pushing. 
If  extreme' difficulty  is  encountered,  add  a  drop  of 
mineral  oil  or  glycerine  to  the  hole  in  the  stopper 
for  lubrication.    The  tubing  must  extend  through  the 
stopper  several  inches  so  that  the  end  is  within 

an  inch  of  the  bottom  of  the  tube.    See  Diagram  3-4. 

4.,   This  activity  may  take  two  to  three  days  to  ccan- 

plete.    A  suggested  way  of  dividing  the  activity  is: 

-Observation  of  the  experiment  using  Alka- 
Seitzer  in  various  liquids. 

-Data  collecting  on  the  experiment  using 
Alka-Seltzer  in  various  liquids. 

-The  experiment  using  Alka-Seltzer  in 
water  at  various  texnperatures. 

Begin  by  selecting  a  student  to  light  one  or  more  candles 
to  start  the  pinwheel  turning. 

While  student  attention  is  focused  on  the  burning  candle 
and  the  turning  wheel,  say: 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


►arat^on; 

ivailable  ice  water,  water  at  room  temperature, 
>t  water  (hot  water  from  the  tap  is  sufficient) . 

)  a  pinwhuel  and  candle  apparatus  for  demon- 


i  class  f  inscitt  plastic  tubing  in  rubber 
'.rSf  enough  for  each  two-student  team.  This 
res  a  certain  amount  of  twisting  and  pushing, 
xeme  difficulty  is  encountered,  add  a  drop  of 
l1  oil  or  glycerine  to  the  hole  in  the  stopper 
ibrication.    The  tubing  most  extend  through  the 
r  several  inches  so  that  the  end  is  within 
;h  of  the  bottcwn  of  the  tube.    See  Diagram  3-4. 

activity  may  take  two  to  three  days  to  com- 
A  suggested  way  of  dividing  the  activity  is: 

(servatio    of  the  experiirent  using  Alka- 
iltzer  in  various  liquids. 

Lta  collecting  on  the  experiment  using 
ka-Seltzer  in  various  liqui-^*^. 

le  experimant  using  Alka-Seltzer  in 
Iter  at  various  ten5>eratures . 

.acting  a  student  to  light  one  or  more  candles 
\  pinwheel  burning. 

it  attentiorr  is  focused  on  the  burning  candle 
iing  wheel,  says 


on  purposes. 


MATERIALS 


Aika  SelUcr. 
tablet 


Diagram  3-5 


TEACHING  STRATEGIES 


LiquHl  being  tested 


V3 


Tcchni^ut  dfH^am  for  AIMScltit  r  eMptrtmefit 


ERiC 


THIS  MACHINE  THAT  WE  BUILT  HAS  SHOWN  US  THAT  BY 
BURNING  WE  CAN  RELEASE  THE  ENERGY  STORED  IN  THE 
CANDLE.     NOW  WE  ARE  GOING  TO  DO  SOME  MORE  EXPERI- 
MENTS WHERE  WE  RELEASE  STORED  ENERGY  FROM  A 
CHEMICAL. 

Begin  this  experiment  by  distributing  the  materials  listed 
and  Worksheet  3-5  to  each  pair  of  students. 


DfSTRIBUTE  I 

An  experiment  using  Alka-Seltzer  in  various  liquids 

Tell  the  students  that  they  will  be  testing  to  see  what 
h^pens  when  Alka-Seltzer  is  dropped  into  different 
liquids.    Tell  the  students        '  will  be  experimenting 
twice  —  the  first  time  simply  co  observe  what  is  happen- 
ing? the  second  time  to  observe  and  record  the  results. 

Direct  the  students  to  use  the  following  sequence  for  each 
test.    Do  the  cooking  oil  test  last. 

1.  Make  a  mark,  usinc,  masking  tape,  6"  frcm  the 
boctom  of  the  test  tube  to  indicate  how  much 
liquid  is  to  be  used. 

2.  Fill  a  large  test  tube  to  the  tape  mark  for 
each  testing  liquid. 

3.  1st  test  -  water 
2nd  test  -  alcohol 
3rd  test  -  vinegar 
4th  test  -  cooking  oil 


NOTE:    All  of  these  liquids  should  be  at  room 
ten^rature. 


TEACHING  STRATEGIES 


lACHINE  THAT  WE  BUILT  HAS  SHOWN  US  THAI  BY 
\G  WE  CAN  RELEASE  THE  ENERGY  STORED  IN  THE 

NOW  WE  ARE  GOING  TO  DO  SOME  MORE  EXPERI- 
WHERE  WE  RELEASE  STORED  ENERGY  from  A 

experiment  by  distributing  the  materials  listed 
et  3-5  to  each  pair  of  students* 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY 


DISTRfBUTE  MATERIALS 


nt  using  Alka-Seltzer  in  various  liquids 

jdents  that  they  will  be  testing  to  see  what 
n  Alka-Seltzer  is  dropped  into  different 
ell  the  students  they  will  be  experimenting 

first  time  singly  to  observe  what  is  happon- 
cond  time  to  observe  and  record  the  results* 

students  to  use  the  following  sequence  for  each 
le  cooking  oil  test  last. 

^  markr  using  masking  tape,  6"  from  the 
n  of  the  test  tube  to  indicate  how  much 
I  is  to  be  used. 

I  large  test  tube  to  the  tape  mark  for 
besting  liquid. 

jst  -  water 
sst  -  alcohol 
ist  -  vinegar 
^fcc  -  cooking  oil 

All  of  these  liquids  should  be  at  room 
tenqperature. 

erJc 


ACTIVITY  3-6 

® 


MATERIALS 


ttkt  Umm  -  Umit  tap irwiiK 

Tot 

c 

♦ 

I 

2 

ill  III!  1 

) 

4 

Slide  3-8 
Worksheet  3*5 


V 


TEACHING  STRATEGIES 


Insert  the  plastic  tubing  into  the  test  tube  but  do 
not  con^letely  stopper  the  tube.    Leave  the  tube 
open  enough  to  drop  in  the  Alka-Seltzer.  See 
Diagram  3-5.    The  free  end  of  the  plastic  tubing 
should  be  placed  in  a  beaker  or  other  suitable 
container  to  catch  any  overflow.    See  Diagram  3-4. 


Drop  in  the  Alka-Seltzer. 
for  each  tect.) 


(Use  one-half  tablet 


6. 


Quickly  and  tightly  stopper  the  tube  and  observe 
what  happens. 

Rinse  the  tube  after  each  test.  Following  the 
cooking  oil  test,  the  tubes  will  have  to  be  washed 
with  detergent  solution. 


VAVFSTUD 
WORK  IN 


Allow  students  to  perform  euid  observe  the  four  tests. 
After  carefully  cleaning  the  oil  from  the  test  tube,  have 
the  students  repeat  each  test.    Upon  repeating  the  experi- 
ment, hnwever,  have  the  students  rate  the  energy  released 
on  the  worksheet.    They  do  this  by  indicating  the  speed  of 
bubbling  and  how  fast  the  liquid  is  emptied,  using  the 
scale  at  the  bottom  of  the  worksheet.    Project  Slide  3-8 
of  Worksheet  3-5,  pointing  out  where  and  how  the  data  are 
recorded  as  well  as  how  to  use  the  scale. 


TEACHING  STRATEGIES 


the  plastic  ttibing  into  the  test  tiobe  but  do 
npletely  stopper  the  tube.    Leave  the  tube 
^ough  to  drop  in  the  Alka-Seltzer.  See 
^  3-5.    The  free  end  of  the  plastic  tubing 

be  placed  in  a  beaker  or  other  suitable 
ler  to  catch  any  overflow.    See  Diagram  3-4. 


1  the  Alka-Seltzer. 
2h  test.) 


(Use  onp.-half  tablet 


^  and  tightly  stofner  the  tube  and  observe 
ippens. 

:he  tube  after  each  test.  Following  the 
J  oil  test,  the  tubes  will  have  to  be  washed 
tergent  solution. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


StUDENTt 


WORK  IN  PAIRS 


:s  to  perform  and  observe  the  four  tests, 
ly  cleaning  the  oil  from  the  test  tube,  have 
repeat  each  test,    upon  repeating  the  experi- 
have  the  students  rate  the  energy  released 
ieet.    They  do  this  by  indicating  the  speed  of 
how  fast  the  liquid  is  emptied,  using  the 
bottom  of  the  worksheet.    Project  £.iide  3-8 
3-5,  pointing  out  where  and  how  the  data  are 
rell  as  how  to  use  the  scale. 


— perform  experiments  and  record  observations. 


^ORK 
TIME 


ERIC 


TEACHING  STRATEGIES 


After  completion  of  all  tests,  again  project  Slide  3-8. 
For  each  liquid,  ask  for  a  count  of  how  many  students  used 
each  rating  and  put  a  number  under  that  rating  on  the 
transparency. 

Ask: 


WHY  DIDN'T  ALL  OF  YOU  GET  THE  SAME  RATINGS? 


WHICH  OF  THE  LIQUIDS  IN  THE  TEST  TUBES  HELPED 

TO  RELEASE  THE  STORED  ENERGY  IN  THE  ALKA-SELTZER? 

HOW  COULD  YOU  TELL? 


WHICH  LIQUID  HELPED  RELEASE  THE  STORED  ENERGY 
THE  FASTEST? 

WHICH  LIQUID  WAS  SECCMID  FASTEST? 

Hold  up  half  an  Alka-Seltzer  tablet  and  ask: 

WHERE  WAS  THE  ENERGY  BEFORE  YOU  ADDED  THIS 
CHEMICAL  TO  THE  LIQUIDS? 


WE'VE  SEEN  THAT  CHEMICAL  ENERGY  CAN  BE  STORED 
IN  THE  ALKA-SELTZER  TABLET.     CAN  ENERGY  BE 
STORED  IN  ANYTHING  ELSE? 


If  the  students  do  not  contribute  these  or 
similar  examples,  discuss  with  them  how 
unbumed  material  or  a  battary  will  do 
work  (release  energy)  when  activated  or 
started. 


TEACHING  STRATEGIES 


ition  of  all  tests,  again  project  Slide  3-8, 
uid,  ask  for  a  count  of  how  many  students  used 
rand  put  a  number  under  that  rating  on  the 


W'T  ALL  OF  YOU  (ST  THE  SANE  RATINGS? 


>F  THE  LIQUIDS  IN  THE  TEST  TUBES  HELPED 
ASE  THE  STORED  ENERGY  IN  THE  ALKA-SELT2ER? 

LD  YOU  TELL? 

I 

IQUID  HELPED  RELEASE  THE  STORED  ENERGY 
TEST? 

IQUID  WAS  SECOND  FASTEST? 

an  Alka-Seltzer  tablet  and  ask: 

PiS  THE  ENERGY  BEFORE  YOU  ADDED  THIS 
L  TO  THE  LIQUIDS? 


BEN  THAT  CHEMICAL  ENERGY  CAN  BE  STORED 
ALKA-SELTZER  TABLET.     CAia  ENERGY  BE 
tN  ANYTHING  ELSE? 


the  students  dp  not  contribute  these  or 
lilar  examples,  discuss  with  them  how 
turned  material  or  a  battery  will  do 
*ERXC*^^  energy)  when  activated  or 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY  3-6 

® 


Students: 


-suggest,  "The  Alka-Seltzer  was  crumbled/' 
"Weren't  watching  closely,"  "Didn't  know  v^at 
the  rating  meant,"  "We  didn't  use  exactly 
1/2  of  a  tablet  each  time." 


— inspect  their  data  and  respond  that  all  did. 

— associate  the  amount  of  bvibbling  and  emptying 
of  the  test  tube  with  energy  release. 


-reply,  "Vinegar." 
-respond,  "Water." 


-infer  the  energy  was  stored  in  ttie  chemical, 
Alka-Seltzer. 


-recall  the  burning  candle  or  offer  other  examples 
such  as  wood,  gas,  paper  before  it  burns,  a 
battery  before  it  is  used. 


ACTIVITY  3-6 
® 


MATERIALS 


Slide  3-9 
Worksheet  3-6 


ERLG 


TEACHING  STRATEGIES 


Now  ask: 


WHAT  CX)ULD  YOU  DO  TO  THE  WATER/ALKA-SELTZER 
TEST  TUBE  TO  MAKE  IT  GIVE  OFF  ENERGY  AS  FAST 
AS  THE  VINEGAR/ALKA-SELTZER  TEST  TUBE? 


Allow  the  students  time  to  test  suggestions  they  make  in 
response  to  the  above  question.    After  allowing  time  to 
think,  manipulate^  escperiment,  and  discuss  results,  begin 
the  second  experiment. 


WORK 
TIME 


An  experiment  using  Alka-Seltzer  in  water  at  various 
teng>eratures^ 

Begin  the  experiment  by  handing  out  Worksheet  3-6. 
Say: 

WE  ARE  GOING  TO  DO  ANOTHER  EXPERIMENT  USING 
ALKA-SELTZER.     BUT  FIRST  LET'S  TALK  ABOUT 
WHAT  MIGHT  HAPPEN.     WE  ARE  GOING  TO  TR^  THREE 
TESTS. 

Project  Slide  3-9  of  Worksheet  3-6. 

Read  over  the  worksheet  together  with  the  students,  dis- 
cussing what  eadi  column  is  for  and  what  information 
belongs  there.    Have  water  ready  as  indicated  in  the 
teacher  preparation  instructions. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  s 


to  YOU  DO  TO  THE  WATER/ALKA-SELT2ER 
iE  TO  MAKE  IT  GIVE  OFF  ENERGY  AS  FAST 


dents  time  to  test  suggestions  they  nicJce  in 
he  above  question.    After  allowing  time  to 
late,  experiment,  and  discuss  results,  begin 
periment. 


using  Alka-Seltzer  in  water  at  varioiis 


eriroent  by  handing  out  Worksheet  3-6. 


DING  TO  DO  ANOTHER  EXPERIMENT  USING 

rZER.     BUT  FIRST  LET'S  TALK  ABOUT 

HT  HAPPEN.     WE  ARE  GOING  TO  TRY  THREE 


3-9  of  Worksheet  3-6. 

worksheet  together  with  the  students,  dis 
sach  column  is  for  and  what  information 
Have  water  ready  as  Indicated  in  the 
ration  instructions. 


INEGAR/ALKA-SELTZER  TEST  TUBE? 


— suggest  one  of  the  three  methods: 

1.  add  more  Alka-Seltzer, 

2.  add  vinegar,  or 

3.  heat  the  water. 


ERIC 


MATERIALS 


TEACHING  STRATEGIES 


Ask: 


WHAT  DO  YOU  THINK  WILL  HAPPEN  IF  WE  PUT  THE 
ALKA-SELTZER  IN  THESE  LIQUIDS? 


Refer  to  Slide  3-9.  Remind  the  students  of  the  rating 
scale  they  used  in  the  previous  experiment* 

Then  ask: 

WHICH  OF  THESE  THREE  TESTS  WILL  RELEASE  ENERGY 
THE  FASTEST? 

ON  YOUR  WORKSHEET  MAKE  YOUR  PREDICTIONS  OP  HOW 
FAST  THE  ENERGY  WILL  BE  RELEASED  BY  MARKING  0, 
+  ,  ++,  OR  -hH-  BY  EACH  TEST. 


Be  sure  each  student  has  made  the  three  predictions.  Now 
allow  students  to  perform  the  tests.    After  the  experiment, 
be  sure  each  student  has  recorded  his  own  judgment  of 
reaction  speed  in  each  test,  using  the  scale  provided. 


WORK  IN  Pi 


TEACHING  STRATEGIES 


D  YOU  THINK  WILL  HAPPEN  IF  WE  PUT  THE 
ELT2ER  IN  THESE  LIQUIDS? 


ide  3-9.  Remind  the  students  of  the  rating 
used  in  the  previous  experiment. 


OF  THESE  THREE  TESTS  WILL  RELEASE  ENERGY 
STEST? 

^  WORKSHEET  MAKE  YOUR  PREDICTIONS  OF  HOW 
iE  ENERGY  WILL  BE  RELEASED  BY  MARKING  0, 
OR         BY  EACH  TEST. 


ANTICIPATED  STUDENT  BEHAVIORS 


.ACTIVITY  3-6 

® 


Students: 


— relate  heat  to  energy  and  make  various 
predictions  about  the  effects  of  different 
temperatures  of  water  on  Alka-Seltrer. 


— make  various  predictions. 


-rate  the  predicted  results  according  to  the 
rating  scale  on  Worksheet  3-5. 


NECESSARY 


fA\^^TUDENT^ 
WORK  IN  PAIRS 


i  student  has  made  the  three  predictions.  Now 
its  to  perform  the  tests.    After  the  experiment ^ 

student  has  recorded  his  own  judgment  of 
led  in  each  test,  using  the  scale  provided. 

ERLC 


—conduct  experiments;  each  rates  the  three  tests, 
using  the  scale  provided* 


ACTIVITY  3-6. 

® 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


sti 


IL^MOIIK 
£  TME 


Now  project  Slide  3-9  again  and  for  each  test  ask: 
WHAT  WERE  TIIC  RESULTS  OF  TflE  EXPERIMENT? 


HOW  MANY  RATFJD  THIS  TEST  0. 
+++? 


Write  the  agreed  upon  ratings  on  the  projected  image  of 
the  v^rksheet. 

If  ratings  are  not  readily  agreed  upon,  have  the  students 
suggest  irtiy  differences  occurred. 


NOTE:    It  is  in^portant  to  agree  upon  the  relative  order  of 
the  action  of  the  water  temperatures ,  rather  than  a 
specific  rating.    If  everything  was  performed  cor- 
rectly (i.e.,  the  only  variable  each  time  was  the 
temperature),  the  hotter  the  water,  the  more 
vigorous  the  reaction. 

For  each  test  ask: 

DID  ANYONE  PREDICT  WHAT  HAPPENED  ON  THIS  TEST? 
Recognize  and  praise  all  %Ao  did. 

WHAT  THINGS  CAUSED  A  LOT  OF  MOVEMENT? 

WHAT  DOES  THE  BUBBLING  SHOW? 


— c 


— r 


i 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


slide  3-9  again  and  for  eadh  test  ask: 
^  TIIE  RESULTS  OF  TflE  EXPERIMENT? 
f  RATED  THIS  TEST  0.'    +?  ++? 

eed  upon  ratings  ofi  the  projected  image  of 


e  not  readily  agreed  upon,  have  the  students 
ifferences  occurred. 


in^wrtant  to  agree  upon  the  relative  order  of 
tion  of  the  water  temperatures,  rather  than  a 
ic  rating,    if  everything  was  performed  cor- 
(i.e.,  the  only  variable  each  time  was  the 
ature) ,  the  hotter  the  water,  the  more 
as  the  reaction. 

asks 

IE  PREDICT  WHAT  HAPPENED  ON  THIS  TEST? 
praise  all  vho  did, 
IGS  CAUSED  A  LOT  OF  MOVEMENT? 
THE  BUBBLING  SHOW? 


—indicate  how  they  rated  eadi  test. 


-suggest  that  it  is  necessary  to  conpare  the 
four  tests;  one  test  caused  little  o  ;  no 
bubbling  and  iftovement  of  fluid  through  the 
tube  c<»?)ared  to  another  that  caused  a  lot. 


-compare  their  predicted  and  actual  ratings. 

-respond,  "Hot  water." 

-infer,  "Energy  is  being  given  off." 


TEACHING  STRATEGIES 


WHERE  WAS  THE  QJERSY  BEFORE  THE  ALKA-SELTZER 
WAS  PUT  INTO  THE  LIQUIDS? 


DID  YOU  GET  THE  SAME 
TUBES? 

WHY  NOT? 


RESULTS  IN  ALL  THE  TEST 


The  following  instructions  will  give  you  a  basis  for 
tabulating  the  responses  of  your  students  to  this  last 
experiment • 

Directions  for  interpreting  Worksheet  3-5  -  the  Alka- 
Seltzer  and  water  tanperature  experiments 

First,  tally  each  student's  prediction  and  reported 
results.    Then  total  the  number  of  students  who  predicted 
0#  +#  -^9  +++  for  their  predicted  and  actual  results. 
This  will  give  you  a  picture  of  the  number  of  students 
that  predicted  each  rating  and  what  they  observed.  You 
will  see  from  looking  at  this  tally  \fhethet  tiere  is 
consistency  in  the  class  in  making  predictions  or  obser- 
vations . 

Now  look  at  the  three  predictions  each  student  made  and 
classify  whether  his  predictions  are  logical  or  illogical. 
If  the  predictions  are  in  a  reverse  order  (i.e.,  if  a 
student  predicted  +  for  ice  water,  ++  for  tap  water,  and 
0  for  hot  water),  they  are  illogical.    When  you  have 
rated  each  student's  paper  in  terms  of  logical  predictions, 
you  can  make  a  judgment  aboiit  whether  more  time  should  be 
spent  on  what  to  think  about  vAien  you  make  predictions, 
or  on  explaining  why  certain  predictions  are  made. 


TEACHING  STRATEGIES 


WAS  THE  ENERGY  BEFORE  THE  ALKA-SELT2ER 
JT  INTO  THE  LIQUIDS? 


)U  GET  THE  SAME  RESULTS  IN  ALL  THE  TEST 


)T? 


ng  instructions  will  give  you  a  basis  for 
the  responses  of  your  students  to  this  last 


for  interpreting  Worksheet  3-5  -  the  Alka* 
water  temperature  experiment.  

y  each  student's  prediction  and  reported 
hen  total  the  number  of  students  who  predicted 
-H-  for  their  predicted  and  actual  results, 
ive  you  a  picture  of  the  number  of  students 
ted  each  rating  and  wliat  they  observed.  You 
om  looking  at  this  tally  whether  there  is 
in  the  class  in  making  predictions  or  obser- 


the  three  predictions  each  student  made  and 
ether  his  predictions  are  logical  or  illogical, 
ictions  are  in  a  reverse  order  (i.e.,  if  a 
dieted  +  for  ice  water,  ++  for  tap  water,  and 
ater),  they  are  illogicax.    When  you  have 
student's  paper  in  terms  of  logical  predictions, 
e  a  judgment  about  whether  more  time  should  be 
at  to  think  about  vAien  you  make  predictions, 
Lning  why  certain  predictions  are  made. 

lERiC  


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


, ACTIVITY  3-6 

® 


— infer  that  chemicals  such  as  Alka-Seltzer 
store  energy  or  have  energy  in  them. 

— respond,  ••No.'* 

— recall  that  different  temperatures  release 
energy  at  different  rates  and  infer  that 
increased  ten^erature  will  cause  the  Alka- 
Seltzer  to  release  its  energy  faster. 


TEACHING  STRATEGIES 


Now  look  at  the  three  results  each  student  reported  for 
the  different  water  ten^ratures.    These  observations  are 
reasonable  if  they  observed  an  increase  in  rate  of  acti- 
vity across  water  ten^rature.    For  exan^le,  a  reetsonable 
result  would  be  ice  water  0,  tap  water  +,  hot  water  ++, 
or  ice  water       tap  water  ++,  hot  water  These 
observed  results  would  be  unreasonable  if  more  activity 
is  associated  with  colder  water.    You  must  also  watch 
for  the  number  of  responses  where  there  is  no  change 
between  what  a  student  predicts  and  what  he  observes. 
Students  may  have  been  very  accurate  in  predicting,  but 
they  may  simply  be  repeating  their  predictions  rather  than 
responding  to  what  they  saw.    You  can  use  this  information 
to  decide  whether  further  discussion  is  necessary,  or  if 
repetition  of  the  activity  is  needed. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


the  three  results  each  student  reported  for 
it  water  temperatures.    These  observations  are 
f  they  observed  an  increase  in  rate  of  acti- 
.water  temperature.    For  example,  a  reasonable 
'  be  ice  water  0,  tap  water  +,  hot  water  ++, 
:  +,  tap  water  ++,  hot  water  These 
;ults  would  be  unreasonable  if  more  activity 
id  with  colder  water*    You  must  also  watch 
»er  of  responses  where  there  is  no  change 
:  a  student  predicts  and  what  he  observes. 
^  have  been  very  accurate  in  predicting,  but 
xply  be  repeating  their  predictions  rather  them 
:o  what  they  saw.    You  can  use  this  information 
lether  further  discussion  is  necessary,  or  if 
»f  the  activity  is  needed. 
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Me  and  my 
Environment 


MATERIALS 


Slide  3-10 
Slide  3-11 
Slide  3-12 

(Continued  on  next  page) 

ERICN  


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  A  OBJECTIVES: 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy • 

3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  and 
later  released. 


TEACHING  STRATEGIES 


Activity  3-7.    How  Tall  Is  J.  Oscar  Hooperstraat 

A  g^aph  .u  one      the  mn,z  common  meanA  o^  coimtmicattaH 
among  ^cle^vtuU.    It  U  bzcomng  incAdMlngiy  impon^tant 
OA  an  avQMjdaiJ  mcanh  o(^  communication,  a  ^act  tha.t  can 
be  con^lnmcd  by  pidting  up  any  ncw^papcM  on,  magazine. 
Tills  activity  inVioducoJ^  the  ^tudcfvt  to  the  boj^ic  6kUU 
0^  line  g/iaph  coMtAuction  and  inteKpnetation. 


Begin  this  activity  by  saying: 

SCIENTISTS,  WHEN  CONDUCTING  EXPERIMENTS,  MAKE 
RECORDS  OF  THINGS  THEY  SEE  HAPPENING.  THEY 
HAVE  A  SPECIAL  WAY  OF  PRESENTING  THIS  INFOR- 
MATION FOR  OTHERS  TO  READ  AND  SEE. 


® 

FOCUS  FOR  THIS  ACTIVITY 

UNIT  III.            ENERGY  RELATIONSHIPS  IN     V     _  J 
MY  ENVIRONMENT   ^ 

CORE  A.                INTRODUCTION  TO  ENERGY  BSCS 
ACTIVITY  3-7.     HOW  TALL  IS  J.  OSCAR  HOOPERSTRAAV 

:  GOALS  : 

1.  Realize  and  appreciate  the  energy  inter- 
k       relationships  between  organisms. 

A  OBJECTIVES: 

2.  Recognize  that  the  ability  to  move  or 
cause  movement  requires  energy. 

3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  and 
later  released. 

TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS 

How  Tall  Is  J.  Oscar  Hooperstraat 

ont  OjJ  tho.  m^z  common  mcam  o^  comia^iicativn 
It      be.comng  incAca^ingly  impontant 
tjdaij  mcmi6  o^  comnmicxition,  a  ^acf  that  coii 
itd  by  pidung  up  any  new6papeA  oK  magazine. 
Uij  i^ttAXfducu  tilt  6tudznt  to  the  baUa  6klU& 
apli  coM  tAuction  and  intoAp^dtation. 

activity  by  saying: 

nSTS,  WHEN  CONDUCTING  EXPERIMENTS,  MAKE 
)S  OF  THINGS  THEY  SEE  HAPPENING.  THEY 
k  SPECIAL  WAY  OP  PRESENTING  THIS  INFOR- 
1  FOR  OTHERS  TO  READ  AND  SEE. 

ERLC 

kt  the.  md  oi  thd  activity,  cadi  itudznt  should: 

—have,  had  pnacXlte  in  ( !cat.ing  data  i^om  tliz 

age/height  gfiaph  and  the  student  abienae  gnaph. 
"be  abCc  to  e.x.tAapo(ate  to  ^Ind  pointi  not 

actunUtj  plotted  on  a  gfiaph. 
—be  abU  to  locate  the  'uvteu action  o^  tico 

tinu  on  a  g^aph  and  6tate  idiat  tliaX  bttcuzction 

nepte^enti. 

—have  poAticipated  in  Hie.  conit^uction  Oj(  tliz 
fiat  gfiaph. 

J 

ACTIVITY  3-7 

® 


MATERIALS 


*35inm  Slide  projector 
Itoxfcsheet  3-7 
Slides  3-13  through  3-16 


Slide  3-10 


•     t||4f«7«fl0tl  tttlU  l» 


y*Not  fuznished  in  natairials  kit 


TEACHING  STRATEGIES 


Project  Slide  3-10  and  say: 

HERE  IS  AN  EXAMPLE  OF  WHAT  I  AM  TALKING  ABOUT. 
THIS  IS  A  DIAGRAM  SIMILAR  TO  WHAT  SCIENTISTS 
OFTEN  USE.     DOES  ANYONE  KNOW  WHAT  WE  CALL  THIS 
KIND  OF  DIAGRAM? 


If  the  term  graph  is  not  elicited ,  say: 

THIS  DIAGRAM  IS  CALLED  A  GRAPH.     A  GRAPH 
SHOWS  US  SOMETHING  WITHOUT  WRITING  IT  OUT 
IN  WORDS. 


Point  to  the  slide  and  ask: 

CAN  i^YBODY  FIGURE  OUT  WHAT  THIS  GRAPH  TELLS 
US? 


NOTE:  Because  of  their  backgrounds ,  some  utudents  may 
be  able  to  read  the  graph.  The  majority  of  the 
students  will  probably  not  be  able  ^  comment. 

Proceed  on  the  assumption  that  the  majority  of  the  students 
will  need  instruction  on  graph  construction  and  reading  a 
graph. 

Refer  again  to  the  projected  graph,  read  the  title,  and 
ask: 

WHAT  DOES  THE  TITLE  OF  THE  GRAPH  TELL  YOU? 


WHAT  DO  THE  NUMBERS  THE  SIDE  OF  THE  GRAPH 
TELL  US? 


TEACHING  STRATEGIES 


I  3-10  and  say: 

AN  EXAMPLE  OP  WHAT  I  AM  TALKING  ABOUT. 
A  DIAGRAM  SIMILAR  TO  WHAT  SCIENTISTS 
3E.     DOES  ANYONE  KNOW  WHAT  WE  CALL  THIS 
DIAGRAM? 


the  term  graph  is  not  elicited,  say: 

S  DIAGRAM  IS  CALLED  A  GRAPH.     A  GRAPH 
WS  US  SOMETHING  WITHOUT  WRITING  IT  OUT 
WORDS. 

slide  and  ask: 

ODY  FIGURE  OUT  WHAT  THIS  GRAPH  TELLS 


e  of  their  backgrounds,  some  students  may 
e  to  read  the  graph.  The  majority  of  the 
ts  will  probably  not  be  able  to  comment. 

e  assun^tion  that  the  majority  of  the  students 
truction  on  graph  construction  and  reading  a 


o  the  projected  graph,  read  the  title,  and 


S  THE  TITLE  OP  THE  GRAPH  TELL  YOU? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— respond  with  such  things  as,  "A  picture,"  "Lines," 
etc.    Pew  if  any  students  will  likely  be  able  to 
recognize  or  identify  the  diagram  as  a  graph. 


—respond  with  "Tells  the  age,"  "Tells  how  tall 
he  is,"    "Tells  us  how  old,"  "Tells  us  something." 


-respond,  "He's  growing,"  "How  he  grows,"  "It's 
about  J.  Oscar  Hoopers traat." 


"Study  the  graph  and  state,  "How  old  he  is." 


TEACHING  STRATEGIES 


THE  NUMBERS  STAND  FOR  EACH  YEAR  IN  THE  LIFE 
OF  J.  OSCAR. 


WHAT  DO  THE  NUMBERS  ALONG  THE  BOTTOM  STAND 
FOR? 


THE  NUMBERS  ON  THE  BOTTOM  LINE  TELL  US  HOW 
MANY  INCHES  TALL  J.  OSCAR  IS. 

CAN  SOMEONE  POINT  TO  THE  PLACE  ON  THE  GRAPH 
THAT  TELLS  US  WHEN  J.  OSCAR  WAS  BORN? 

If  Students  have  difficulty  determining 
this,  ask: 

HOW  MANY  YEARS  OLD  IS  A  PERSON  WHO  WAS 
JUST  BOP^i? 

WHERE  IS  ZERO  YEARS  (or  no  years)  ON 
THE  GRAPH? 

CAN  SOMEC»«E  SHOW  US  HOW  TO  FIND  OUT  HOW  TALL 
J.  OSCAR  WAS  WHEN  HE  WAS  BORN? 


If  students  do  not  know  how  to  find  a  point  on  the  graph, 
instruct  the  class  on  the  procedure  to  do  this.  Tell 
them  to  put  one  finger  on  an  age  and  follow  that  age 
line  across  until  it  intersects  the  graph  line.    At  that 
point  follow  the  vertical  line  down  with  a  finger  until  it 
stops  at  an  inches  mark* 


I 


TEACHING  STRATEGIES 


NUMBERS  STAND  FOR  EACH  YEAR  IN  THE  LIFE 
OSCAR. 

DO  THE  NUMBERS  ALONG  THE  BOTTOM  STAND 


NUMBERS  ON  THE  BOTTOM  LINE  TELL  US  HOW 
r  INCHES  TALL  J.  OSCAR  IS. 

SOMEONE  POINT  TO  THE  PLACE  ON  THE  GRAPH 
?  TELLS  US  WHEN  J.  OSCAR  WAS  BORN? 

If  Students  have  difficulty  determining 
this,  ask: 

HOW  MANY  YEARS  OLD  IS  A  PERSON  WHO  WAS 
JUST  BORN? 

WHERE  IS  ZERO  YEARS  (or  no  years)  ON 
THE  GRAPH? 

SOMEONE  SHOW  US  HOW  TO  FIND  OUT  HOW  TALL 
)SCAR  WAS  WHEN  HE  WAS  BORN? 


ts  do  not  know  how  to  find  a  point  on  the  graph, 
the  class  on  the  procedure  to  do  this*  Tell 
)ut  one  finger  on  an  age  and  follow  that  age 
)ss  until  it  intersects  the  graph  line.    At  that 
low  the  vertical  line  down  with  a  finger  xintil  it 
an  inches  mark. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-7 

® 


students : 


-study  the  graph  and  state,  "How  many  inches 
he  is,"  "HOW  tall  he  is." 


—locate  the  "0." 


—state,  "No  years,"  "0  years." 


— locate  and  point  to  the  "0"  on  the  graph. 


-attempt  to  put  a  finger  on  0,  follow  across 
the  axis  line  until  it  intersects  the  graph 
line,  and  reply  20  inches. 


— practice  interpreting  the  data  on  the  age  graph. 


ERiC 


TUDENTS  AS  NECESSARY 


ACTIVITY  3-7 


MATERIALS 
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Slide  3-11 


TEACHING  STRATEGIES 


Ask: 


CAN  ANYONE  TELL  US,  BY  LOOKING  AT  THE  GRAPH, 
HOW  TALL  J,  OSCAR  WAS  AT  -^IX  VrARS? 


Repeat  question  above  for  nine  years  and  fourteen  years. 
Be  sure  that  the  same  students  are  not  always  answering 
the  questions.    Try  to  include  as  many  students  as  possible 
in  the  discussion  and  questioning  procedure  since  this  is 
an  instructive  exercise  and  each  student  will  need  this 
information  in  later  activities.    Asking  questions  such 
as.,  "JOE,  DO  YOU  THINK  HE'S  RIGHT?"  or  "WHAT  DO  YOU  THINK 
THE  ANSWER  IS?",  "DO  YOU  AGREE  WITH  THAT  ANSWER?",  sOTie- 
times  helps  to  include  students* 

Continue  by  saying: 

THE  PERSON  WHO  MADE  THIS  GRAPH  DID  NOT  HAVE  THE 
INFORMATION  FOR  HOW  TALL  J.  OSCAR  WAS  AT  EIGHT 
YEARS  OF  AGE.     BY  LOOKING  AT  THE  GRAPH,  CAN 
ANYBODY  FIGURE  OUT  HOW  TALL  HE  PROBABLY  WAS  AT 
EIGH'f  YEARS? 


Project  Slide  3-11. 
Say: 

HERE  IS  ANOTHER  GRAPH.     LET'S  SEE  IF  WE  CAN 
UNDERSTAND  WHAT  THE  GRAPH  IS  ABOUT. 

TO  assist  students  in  their  interpretations,  ask  the 
following  questions: 

WHAT  DOES  THE  TITLE  TELL  US? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


^ONE  TELL  US,  BY  LOOKING  AT  THE  GRAPH, 
jL  J.  OSCAR  WAS  AT  SIX  YEARS? 


ion  above  for  nine  years  and  fourteen  years. 

the  same  students  are  not  always  answering 
IS.    Try  to  include  as  many  students  as  possible 
ission  and  questioning  procedure  since  this  is 
ve  exercise  and  each  student  will  need  this 
in  later  activities.    Asking  questions  such 

YOU  THINK  HE'S  RIGHT?"  or  "WHAT  DO  YOU  THINK 
S?",  "DO  YOU  AGREE  WITH  THAT  ANSWER?",  some- 
to  include  students. 

saying: 

SOI  WHO  MADE  THIS  GRAPH  DID  NOT  HAVE  THE 
TION  FOR  HOW  TALL  J.  OSCAR  WAS  AT  EIGHT 
»F  AGE.     BY  LOOKING  AT  THE  GRAPH,  CAN 

FIGURE  OUT  HOW  TALL  HE  PROBABLY  WAS  AT 
EARS? 


e  3-11, 


ANOTHER  GRAPH.     LET'S  SEE  IF  WE  CAN 
AND  WHAa*  THE  GRAPH  IS  ABOUT. 

udents  in  their  interpretations,  ask  the 
estions : 


BS  THE  TITLE  TELL  US? 


LERLC. 


—come  to  graph,  interpret  graph,  and  reply 
thirty-five  inches. 


-utilize  the  information  on  how  to  use  graph, 
extrapolate,  and  reply,  "Forty-five  inches." 


•read  the  title  (or  listen  while  it  is  read  to  them) 
and  respond,  "How  many  kids  are  gone,"  "How  many 
kids  are  sick." 
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TEACHING  STRATEGIES 


WHAT  DO  TpE  NUMBERS  ON  THE  SIDE  OF  THE  GRAPH 
TELL  US? 


WHAT  DO  THE  NUMBERS  (Xi  THE  BOTTOM  OF  THE  GRAPH 
TELL  US? 

ON  MARCH  1  HOW  MANY  STUDENTS  WERE  ABSENT? 


ON  MARCH  4  HOW  MANY  STUDENTS  WERE  ABSENT? 


GIVE 

TIME. 

TO 

THINK 


MARCH  5  HOW  MANY  STUDENTS  WERE  ABSENT? 

THE  PERSON  WHO  MADE  THE  GRAPH  HAD  INFORMATION 
FOR  ONLY  ONE  WEEK.     BUI'  THE  NEXT  MONDAY  r  MARCH 
8r  HE  FOUND  OUT  THAT  FIVE  STUDENTS  WERE  ABSENT. 
IF  WE  WANTED  TO  PUT  THAT  INFORMATION  ON  THE 
GRAPH  WHERE  WOULD  WE  PUT  THE  DOT? 


Project  Slide  3-12. 
Say  J 

HERE  IS  A  BLANK  GRAPH  AND  ABOVE  IT  IS  SOME 
INFORMATION.  LET'S  SEE  IF  WE  CAN  PUT  THIS 
INFORMATION  C»l  A  GRAPH  SO  IT  WOULD  BE  EASIER 
TO  READ. 


TEACHING  STRATEGIES 


D  THE  NUMBERS  ON  THE  SIDE  OF  THE  GRAPH 

5? 

THE  NUMBERS  CW  THE  BOTTOM  OF  THE  GRAPH 
:H  1  HOW  MANY  STUDENTS  WERE  ABSENT? 
:H  4  HOW  MANY  STUDENTS  WERE  ABSENT? 


H  5  HOW  MANY  STUDENTS  WERE  ABSENT? 

SON  WHO  MADE  THE  GRAPH  HAD  INFORMATION 
Y  ONE  WEEK.     BUT  THE  NEXT  MONDAY  r  MARCH 
OUND  OUT  THAT  FIVE  STUDENTS  WERE  ABSENT, 
ANTED  TO  PUT  THAT  INFORMATION  ON  THE 
HERE  WOULD  WE  PUT  THE  DOT? 


e  3-12. 


A  BLANK  GRAPH  AND  ABOVE  IT  IS  SOME 
TION.  LET'S  SEE  IF  WE  CAN  PUT  THIS 
TION  ON  A  GRAPH  SO  IT  WOULD  BE  EASIER 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-7 

® 


students : 


— read  side  of  graph  and  respond,  "Number  of 
students  absent." 


— read  bottom  of  graph  and  respond,  "Days  in  March." 

— find  the  intersection  of  the  number  and  date  lines 
and  reply,  "Ten." 

—reply,  "Zero,"  "None." 


GIVE  STUDENTS 

TO 

THINK 


— reply ,  "Fifteen. " 


—respond  by  pointing  to  (5,  8)  place  on  graph  and 
connect  the  line. 


ACTIVITY  3-7 

® 


TEACHING  STRATEGIES 


Read  data  with  students  so  each  student  understands  what 
is  to  be  graphed,  always  allowing  the  students  to  do  the 
labeling  and  plotting,  and  again  make  sure  to  include  all 
students  in  this  strategy.    Follow  the  instructions  below 
for  constructing  the  rat  graph: 


1. 


Since  graphing  conventions  suggest  the  time  variable 
be  along  the  bottom  axis,  direct  students  to  label 
this  axis  with  the  years.    This  can  best  be  accom- 
plished by  telling  the  students  where  the  dates 
should  be  placed  and  then  having  one  or  inore  volun- 
teers go  to  the  board  and  label  the  graph. 


2.    Repeat  this  procedure  for  labeling  the  vertical, 
or  side,  axis  with  number  of  rats. 


Slide  3-13 
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3.    Asking  different  students  each  time  to  do  the 

plotting  on  the  board,  assist  students  in  plotting 
points  representing  the  rat  data. 


4.    Direct  a  student  to  connect  the  dots,  making  a  line. 


TEACHING  STRATEGIES 


th  students  so  each  student  understemds  what 
phed,  always  allowing  the  students  to  do  the 

plotting,  and  again  make  sure  to  include  all 
this  strategy.  Follow  the  instructions  below 
ting  the  rat  graph; 

graphing  conventions  suggest  the  time  variable 
ng  the  bottom  axis,  direct  students  to  label 
xis  with  the  years.    This  can  best  be  accom- 

by  telling  the  students  where  the  dates 
be  placed  and  then  having  one  or  more  volun- 
go  to  the  board  and  label  the  graph. 


this  procedure  for  labeling  the  vertical, 
axis  with  nun^er  of  rats. 


different  students  each  time  to  do  the 

ig  on  the  board,  assist  students  in  plotting 

representing  the  rat  data. 


a  student  to  connect  the  dots,  making  a  line. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-starting  with  the  first  vertical,  should  label  the 
bottom  axis  of  graph  on  the  chalkboard,  using  1945 
as  the  first  number,  with  each  line  thereafter 
representing  the  next  consecutive  year. 


-label  the  vertical,  or  side,  axis  of  the  graph  on 
the  board  to  look  something  like  this: 

200 
175 

No.  of  150 
rats  in  125 
one  city  100 
block  75 

50 

25 
0 


—plot  points  on  graph  by  placing  a  dot  on  the  right 
place  on  the  map. 

— connect  dots. 
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CLUES 


Distribute  Worksheet  3-7.    Project  each  of  the  four  ques- 
tions, Slides  3-13  through  3-16,  separately.    In  each  case 
read  the  question  aloud  and  pause  long  enough  for  the 
students  to  study  and  then  mark  their  answer  choices. 


GIVE  STUDE 
TIME, 
TO 

THINK 


Collect  the  worksheets  and  then  project  each  slide  once 
again.    Give  a  variety  of  students  the  opportunity  to  go 
to  the  chalkboard  and  point  out  and  explain  the  reasoning 
behind  their  answers  for  each  of  the  questions.  After 
class  tally  the  student's  responses  on  Tallysheet  3-4, 
which  you  will  find  on  the  following  page. 

Conclude  by  saying: 

WE  HAVE  SEEN  HOW  SCIENTISTS  GRAPH  INFORMATION, 
WE  HAVE  LEARNED  HOW  TO  READ  THE  INFORMATION 
GIVEN  ON  A  GRAPH,  AND  FINALLY  WE  HAVE  MADE  OUR 
OWN  GRAPHS. 

IN  THE  NEXT  ACTIVITY  YOU  WILL  AGAIN  BE  GRAPHING 
SOME  INFORMATION  YOU  WILL  COLLECT  WHILE  DOING  AN 
EXPERIMENT. 


DiSTMBUTE  MATI 


r 


TEACHING  STRATEGIES 


y SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


Worksheet  3-7.    Project  each  of  the  four  ques- 
des  3-13  through  3-16,  separately.    In  each  case 
uestion  aloud  and  pause  long  enough  for  the 
o  study  and  then  mcurk  their  answer  choices. 


5  worksheets  and  then  project  each  slide  once 
/e  a  variety  of  students  the  opportunity  to  go 
Lkboard  and  point  out  and  explain  the  reasoning 
Lr  answers  for  each  of  the  questions.  After 
(  the  student's  responses  on  Tallysheet  3-4, 
"^ill  find  on  the  following  page* 

^  saying: 

l/E  SEEN  HOW  SCIENTISTS  GRAPH  INFORMATION, 
i/E  LEARNED  HOW  TO  READ  THE  INFORMATION 
ON  A  GRAPH,  AND  FINALLY  WE  HAVE  MADE  OUR 
RAPHS. 

3  NEXT  ACTIVITY  YOU  WILL  AGAIN  BE  GRAPHING 
CNFORMATION  YOU  WILL  COLLECT  WHILE  DOING  AN 
CMENT. 
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□  □  DO  □ 


3^  Me  and  my  • 
iSEnvironment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


I 


1.    Realize  and  appreciate  the  energy  inter- 
relationships between  or92Uiisnis« 

CORE  A  OBJECTIVES: 


3.  Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

4.  Conclude  that  energy  can  be  stored  and 
later  released. 

5.  Recognize  different  forms  of  energy  (heat, 
light,  chemical,  and  electrical). 


Rtecect^ng  actiu^e6  havz  UZu^tAatcd  that  zndAQij  l6 
mcQ^^oAtj  to  makz  something  moue      change..    TfiU  acti- 
v4Xy  dmoMtnxjutQ^  not  only  that  thz  mKk  Ktlea^ed  ^Kom 
a  ^g^tm  u  pKopontionat  to  the  amount  o^  moAgy  pat 
Into  It,  but  that  the  mnk  mil  not  be  xltea^ed  unloA^ 
eneKgy  u  put  In.    The  student,  through  con^tAucting  a 
Umpte  line  -^^aph,  should  begin  to  ^ee  that  the  dviec- 
tion  0^  tha  line  ^hoi^^  a  A.elation^!Up  beM/oem  vaxlabloA. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  3-8.    The  High  Flyer 


'OCUS  FOR  THIS  ACTIVITY 
JOALS: 

Realize  and  -ippreciate  the  energy  inter- 
^     relationships  between  organisms. 

r 

OBJECTIVES: 

.    Recognize  that  the  amount  of  and  the  rate 
at  which  work  is  done  is  related  to  the 
amount  of  energy  input. 

Conclude  that  energy  can  be  stored  and 
later  released. 

.    Recognize  different  forms  of  energy  (heat, 
light,  chemical,  and  electrical). 


TEACHING  STRATEGIES 


3.    The  High  Flyer 

ctivltiu  have  UJUuVuxtzd  that  moAgy  u 
0  makz  6otmthing  move  ok  change.    Tfeli  acti- 
VuUu  not  only  that  the  woKk  Ktlzas^Q.d  ^^om 
'  p^opo^onat  to  thz  amount  o^  znoAgy  put 
t  that  the        u)lU  not  be  ^UoMzd  an£e6-6 
it  In.    Thz  student,  through  CDn6tAucting  a 
g^h,  should  bzgln  to  -6ee  that  the  dLizt- 
linz  ^hom  a  KeJiation6htp  between  vanlabld^. 


UNIT  III.  ENERGY  RELATIONSHIPS  IN 

MY  ENVIRONMENT 


CORE  A.  INTRODUCTIC»l  TO  ENERGY 


ACTIVITY  3-8.     THE  HIGH  FLYER 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd  oi  thU  acttvlty,  ojack  student  should: 

—have,  playzd  each  position  In  thz  High  Flyer  Game. 
"havz  KzcoKdzd  thz  connect  data  on  Worksheet  S-S. 
"havz  cx)nAtAuctQ,d  a  ghaph  oi  High  TtyzK  data  on 

WoKfuhzet  3-9. 
--be  ab£e  to  make  ^tntpto.  lYitoJvpKQjtation^^ o i 

gMphzd  data. 
—be  ab£e  to  6tatz  that  untU  6omQ.onQ.  puUU  the. 

^ubbiiA  band  {putA  urnhgy  In,  ok  "^toA^"  thz 

znoAgy)  no  znvigy  u)UZ  come  out. 
—be  abtz  to  6tat^  that  the  mo^z  the.  KubbzK  band 

U  ^tKttchzd  {tht  moKz  zndAgy  that  i&  put  in], 

thz  /'T/LtfeeA  thz  cap  gou  [the.  moKZ  movzmznt 

ttiat  ^tuult^). 
--ob^e^^ue  that  bzcau^c  o^  vantation^  in  game, 

p^ocaduAU,  ail  g^aph^  voUl  not  be  zxactly  tha 

6amz. 


ACTIVITY  3-8 

® 


MATERIALS 


ERIC' 


*1  Ruler  (12")  per  group 
*2  Nails  per  group,  1"  -  1  1/2" 
long 

*1  Rubber  band  per  group,  3  1/2"- 

4"  unstretched  length 
*3  Pieces  of  cardboard  or  1 
piece  of  plywood  per  group  at 
least  12"  wide  and  12"  long 
(1  foot  square) 
*1  Flyer  cap  for  each  team 

(See  Ptanning  Guidz) 
"^Haminer  (if  wood  fling  boards 
are  used) 
Slide  3-17 
Worksheet  3-8 
Slide  3-18 
Worksheet  3-9 
*35inm  Slide  projector 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Teacher  Preparation; 


1. 


2. 


This  activity  may  require  a  distance  greater  than 
the  length  of  the  average  claissroom.    If,  after 
trying  the  activity  and  finding  that  the  classroom 
is  not  long  enough,  make  arramgements  to  do  the 
activity  in  the    allway,  gymnasium,  or  outdoors. 

Three  team  members  are  required:  a  flyer,  a  measurer, 
and  a  spotter.    Have  the  members  of  each  team  assign 
themselves  to  one  of  the  three  positions.  Rotate 
students  to  give  each  member  a  turn  at  each  position. 

Some  single  measurement  (in  feet  and  inches)  is 
entailed  in  this  activity.    Depending  on  student 
background,  it  may  be  necesseury  to  review  or  intro- 
duce some  measurement  skills. 


The  positions: 

1.    Flyer  -  propels  the  cap* 

2*    Measurer  -  measures  with  a  yardstick  the  distance 
that  the  cap  was  propelled. 

3.    Spotter  -  marks  the  spot  where  the  propelled  cap  first 
touched  the  ground. 

Help  the  students  to  assemble  the  high  flyer  following 
the  directions  below.     (See  Diagram  3-6) 


V  ^ 


MSTRnUTE  MAI 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


taration: 


ictivity  may  require  a  distance  greater  than 
^ngth  of  the  average  classroom.    If,  after 
f  the  activity  and  finding  that  the  claissroom 
:  long  enough,  make  arrangements  to  do  the 
.ty  in  the  hallway,  gymnasium,  or  outdoors. 

team  members  are  required:  a  flyer,  a  measurer, 
spotter.    Have  the  members  of  each  team  assign 
Ives  to  one  of  the  three  positions.  Rotate 
ts  to  give  each  member  a  turn  at  each  position. 

inple  measurement  (in  feet  and  inches)  is 
ed  in  this  activity.    Depending  on  student 
ound,  it  may  be  necessary  to  review  or  intro- 
ome  measurement  skills. 


propels  the  cap. 

'  -  measures  with  a  yardstick  the  distance 
t  cap  was  propelled. 

-  nuurks  the  spot  where  the  propelled  cap  first 
the  ground. 

idents  to  eissemble  the  high  flyer  following 
>ns  below.     (See  Diagram  3  6) 


ERIC 


MATERIALS 


Diagraun  3*6 


Rubber  tend  strttchad 
between  ttfo 
netts  6  inches  «|»eft 


Flyer  cap 


Slide  >17 
Worksheet  3-8 
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ERIC 


TEACHING  STRATEGIES 


2. 

3. 


4. 
5. 


Distribute  Worksheet  3-8  to  each  team  and  the  materials 
necessary  to  construct  the  high  flyer. 

Draw  a  6"  line  one  inch  in  from  one  edge  of  the  board. 

Pound  in  a  nail  at  each  end  of  the  6"  line.  (If 
cardboard  is  used  instead  of  wood,  tape  at  least  three 
thicknesses  together  to  obtain  the  necessary  rigidity 
and  use  a  stapler  to  staple  each  end  of  the  rubber 
band  to  the  cardboard.) 

Stretch  the  rubber  band  between  the  two  nails. 

With  a  ruler  place  marks  at  2",  4",  6"  back  from  the 
original  6"  line.    Have  students  mark  2" r  4",  6"  on 
the  board. 


Project  Slide  3-17. 


ITUOENTSASNE 


Give  the  following  instructions  to  the  students  for  the 
use  of  the  high  flyer.    Using  a  board ,  demonstrate  how  it 
operates . 


f 


TEACHING  STRATEGIES 


ute  Worksheet  3-8  to  each  team  and  the  materials 
ry  to  construct  the  high  flyer. 

6**  line  one  inch  in  from  one  edge  of  the  board. 

a  a  nail  at  each  end  of  the  6**  line.  (If 

rd  is  used  instead  of  wood,  tape  at  least  three 

sses  together  to  obtain  the  necessary  rigidity 

a  stapler  to  staple  each  end  of  the  rubber 

the  cardboard.) 

the  rubber  band  between  the  two  nails. 

rler  place  marks  at  2" ,  4" ,  6"  back  from  the 
6**  line.    Have  students  mark  2",  4",  6"  on 
:d. 


CONSTRUCT 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


^ACTIVITY  3-8 

® 


— construct  high  flyer  board. 


ON  TIME 


ie  3-17. 


TUDENTS  AS  NECESSARY 


Llovring  instructions  to  the  students  for  the 
ligh  flyer.    Using  a  board,  demonstrate  how  it 


ERIC 


ACTIVITY  3-8 

@ 


MATERIALS 


ERiC 


TEACHING  STRATEGIES 


Stu 


1.    Angle  the  board  by  placing  books  or  some  other  object 
under  the  front  of  the  board  so  the  front  of  the  board 
is  approximately  4"  off  the  surface  the  board  is 
resting  on.     (See  Diagram  3-6) 


2.  The  "Flyer"  places  a  cap  in  front  of  both  strands  of 
the  rubber  band. 

3.  Pull  the  cap  back  until  the  back  edge  of  the  cap  is 
even  with  the  2"  mark.    Hold  the  cap  in  position  by 
pressing  the  cap  against  the  board  with  a  finger. 
(See  Diagram  3-6) 

4.  Let'er  fly  by  lifting  the  finger. 

5.  The  spotter  should  mark  immediately  where  the  cap 
strikes  the  floor  or  ground  for  the  first  time.  (Do 
not  count  misfires.    Do  not  count  any  rolling  or 
sliding  which  follows  the  touchdown  of  the  cap.) 

6.  The  measurer  determines  the  distance  the  cap  has 
travelled  to  the  nearest  foot  by  using  a  yardstick, 
making  sure  all  measuring  begins  at  the  front  edge 
of  the  board. 

7.  The  flyer  records  on  his  worksheet  the  distance,  as 
determined  by  the  measurer.    Each  student,  when  it 
comes  his  turn  to  be  the  flyer,  will  use  that  data 
and  record  it  on  his  worksheet. 

8.  Procedures  2-6  are  repeated  for  two  more  projections, 
changing  the  stretch  of  the  rubber  band  to  4"  and  6". 

9.  After  a  student  has  recorded  three  (2",  4",  and  6") 
flings  on  his  worksheet,  the  team  rotates  positions 
until  each  member  has  had  a  turn  at  each  position. 
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TEACHING  STRATEGIES 


board  by  placing  books  or  some  other  object 
front  of  the  board  so  the  front  of  the  board 
ately  4"  off  the  surface  the  board  is 
(See  Diagram  3-6) 


*  places  a  cap  in  front  of  both  strands  of 
band. 

ap  back  until  the  back  edge  of  the  cap  is 
the  2"  mark.    Hold  the  cap  in  position  by 
he  cap  against  the  board  with  a  finger, 
am  3-6) 

by  lifting  the  finger. 

r  should  mark  immediately  where  the  cap 
e  floor  or  ground  for  the  first  time.  (Do 
misfires.    Do  not  count  any  rolling  or 
ich  follows  the  touchdown  of  the  cap.) 

er  determines  the  distance  the  cap  has 
to  the  nearest  foot  by  using  a  yardstick, 
e  all  measuring  begins  at  the  front  edge 
rd. 

records  on  his  worksheet  the  distance,  as 
by  the  measurer.    Each  student,  when  it 

turn  to  be  the  flyer,  will  use  that  data 
it  on  his  worksheet. 

2-6  are  repeated  for  two  more  projections, 
e  stretch  of  the  rubber  band  to  4"  and  6". 

udent  has  recorded  three  (2",  4",  and  6**) 
his  worksheet,  the  team  rotates  positions 
member  has  had  a  turn  at  each  position. 


ERLC- 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-follow  the  instructions  given  and  perform  the 
experiment • 


—should  rotate  positions  until  each  member  has  had 
a  turn  in  each  position* 


MATERIALS 


Slide  3-18 
Worksheet  3-9 
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TEACHING  STRATEGIES 


FLINC  " 


Now  again  focus  tlie  students'  attention  to  Slide  3-17  and 
to  their  own  individual  Worksheets  3-8. 

WHERE  DID  THE  ENERGY  COME  FROM  TO  FLING  THE 
CAP? 


HOW  DID  WE  CHANGE  THE  AMOUNT  OF  ENERGY  THAT  WE 
PUT  INTO  THE  CAP? 

Distribute  Worksheet  3-9  (graph)  to  each  student.  Project 
the  Slide  3-18  and  discuss  the  label  given  each  axis. 

Ask: 

(Student's  name) ,    HOW  MANY  FEET  DID  YOUR  CAP 
GO  WHEN  YOU  PULLED  IT  BACK  TWO  INCHES? 


WHERE  WOULD  WE  PLOT  THIS  ON  OUR  GRAPH? 


Continue  with  these  same  two  questions,  using  different 
students  for  4"  and  6"  so  you  will  have  three  points 
plotted.    Then  select  another  student  to  connect  the  dots. 

Now  direct  students  to  con^lete  a  graph  of  their  own  data 
by  plotting  the  points  and  then  connecting  them. 


TEACHING  STRATEGIES 


FLINCi  tIME 


cus  the  students*  attention  to  Slide  3-17  and 
individual  Worksheets  3-8. 

ID  THE  ENERGY  COME  FROM  TO  FLING  THE 


WE  CHANGE  THE  AMOUNT  OP  ENERGY  THAT  WE 
0  THE  CAP? 

Drksheat  3-9  (graph)  to  each  student.  Project 
L8  and  discuss  the  label  given  each  axis. 


:'s  name)  ,  HOW  MANY  FEET  DID  YOUR  CAP 
YOU  PULLED  IT  BACK  TWO  INCHES? 


)ULD  WE  PLOT  THIS  ON  OUR  GRAPH? 


these  saine  two  questions,  using  different 
4"  and  6"  so  you  will  have  three  points 
m  select  another  student  to  connect  the  dots. 

:udents  to  con^lete  a  graph  of  their  own  data 
:he  points  and  then  connecting  them. 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


^ACTIVITY  3-8 

® 


students : 


-correctly  respond,  "From  the  elastic  stretch/' 
"My  arm,"  "The  pull,"  "From  me." 


— associate  the  relation  of  stretch  to  energy  input. 


-reply  with  the  number  of  feet  recorded  on  his 
worksheet. 

-come  to  projector  and  make  a  dot  on  the  appropriate 
point* 


-recall  graphing  done  in  the  previous  activity  and 
construct  a  graph  of  their  data* 


NECESSARY 


ACTIVITY  3-8/ 

® 


MATERIALS 


ERLC 


TEACHING  STRATEGIES 


Stu 


Continue  by  saying: 

THIS  SIDE  OF  THE  GRAPH  (point  to  graph  on 
slide)  SHOWS  US  THE  ENERGY  WE  PUT  INTO 
THE  FLYER, 

THIS  SIDE  OP  THE  GRAPH  (again  point)  SHOWS  US 
THE  ENERGY  THAT  COfCS  OUT  OF  THE  FLYER. 

THE  LINE  ON  THE  GRAPH  TELLS  US  HOW  THE  ENERGY 
WE  PUT  IN  AND  THE  ENERGY  COMING  OUT  GO  TOOSTHER. 

WHAT  HAPPENS  TO  THE  LINE  AS  WE  PUT  MORE  ENERGY 
IN?    (Trace  finger  along  energy  input  axis.) 

WHAT  HAPPENS  TO  THE  LINE  AS  MORE  ENERGY  COMES 
OUT?    (Trace  finger  along  energy  output  aucis.) 

THEN  WHAT  DOES  THE  GRAPH  SHOW  US  ABOUT  THE 
AMOUNT  OF  ENERGY  PUT  IN  COMPARED  TO  THE 
AMOUNT  OF  ENERGY  COMING  OUT? 


All  graphs  may  not  be  the  same.    This  is  to  be  expected, 
although  the  lines  should  be  sloping  upward  as  in  the 
diagram.    To  introduce  the  reasons  for  variability  of  data, 
you  might  £isk: 

WHY  AREN'T  ALL  THE  GRAPHS  EXACTLY  THE  SAME? 


SO  EVEN  THOUGH  ALL  THE  G)«PHS  ARE  NOT  EXACTLY 
THE  SAME,  AGAIN  WHAT  DOES  THE  LINE  ON  THE  GRAPH 
SHOW  US  ABOUT  THE  AMOUNT  OF  ENERGY  PUT  IN  COM- 
PARED TO  THE  AMOUNT  OF  WORK  DONE? 
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TEACHING  STRATEGIES 


saying: 

JDE  OF  THE  GRAPH  (point  to  graph  on 

SHOWS  US  THE  ENERGY  WE  PUT  INTO 
YER. 

IDE  OF  THE  GRAPH  (again  point)  SHOWS  US 
ERGY  THAT  COICS  OUT  OF  THE  FLYER. 

NE  ON  THE  GRAPH  TELLS  US  HOW  THE  ENERGY 
IN  AND  THE  ENERGY  COMING  OUT  GO  TOGETHER. 

M>PENS  TO  THE  LINE  AS  WE  PUT  MORE  ENERGY 
Trace  finger  along  energy  input  axis.) 

^PENS  TO  THE  LINE  AS  MORE  ENERGY  COMES 
[Trace  finger  along  energy  output  axis.) 

^lAT  DOES  THE  GRAPH  SHOW  US  ABOUT  THE 
OF  ENERGY  PUT  IN  COMPARED  TO  THE 
OF  ENERGY  COMING  OUT? 


nay  not  be  the  same.    This  is  to  be  expected, 

lines  should  be  sloping  upward  as  in  the 
:>  introduce  the  reasons  for  variability  of  data* 
k: 

SN'T  ALL  THE  GRAPHS  EXACTLY  THE  SAME? 


I  THOUGH  ALL  THE  GRAPHS  ARE  NOT  EXACTLY 
4E,  AGAIN  WHAT  DOES  THE  LINE  ON  THE  GRAPH 

ABOUT  THE  AMOUNT  OF  ENERGY  PUT  IN  COM- 
X)  THE  AMOUNT  OF  WORK  DONE? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—reply r  ''The  line  goes  up/'  "It  gets  higher.* 


—reply,  •'The  line  goes  up/*  "It  gets  higher." 


•infer  that  the  energy  output  is  directly  related 
to  the  energy  input. 


-infer  that  not  all  students  will  pull  their  cap  to 
the  same  point  before  releasing,  not  all  rubber 
bands  are  exactly  the  same,  not  everybody  measures 
the  same,  the  slope  of  the  boards  may  differ,  etc. 


-conclude  that  the  work  output  is  directly  related 
to  the  energy  input. 
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NEW  STUDENTS  ENTERING  DURING  THIS  CORE 
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UNIT  III.  ENERGY  REUTIONSHIPS  IN  MY  ENVIRONME 
CORE  B.        ENERGY  IN  FOOD 
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AIMS  FOR  ME  AND  MY  ENVIRONMENT 

DEVELOPMENT  IN  EACH  CHILD  OP  A  SENSE  OF  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.    This  will  lead  to  a  degree  of 
self'-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
impulsive  response  to  problems. 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME. 
More  than  anything  else,  each  activity  is  intended 
to  be  a  success  experience  £or  each  child.    It  is 
the  te£u:her*s  responsibility  —  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preseinres  his 
self-respect,    it  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.    The  students 
as  a  group  should  help  each  individual  fit  yAiat  he 
has  done  into  a  pattern  of  accomplishment. 
DEVELOPMENT  IN  EACH  CHILD  OP  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  eaq)erience8  in  science)  • 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants,  caring  for  animals,  identi- 
fying flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  ~  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 
in.    This  would  provide  a  means  of  self-expression, 
and  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others. 

DEVELOPMENT  IN  EACH  CHILD  OP  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  what  affects  them  as  individuals  and  as  a  group, 
because  what  affects  them  affects  the  community  of  man. 
DEVELOPMENT  IN  EACH  CHILD  OP  AN  UNDERSTANDING  OF 
ENVIRCWMENTAL  CONDITIONS  that  will  lead  to  a  sense  of 
responsibility  for  the  environment  and  actions  that 
protect  or  improve  it. 
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UNIT  III  GOALS 

1.  Realize  and  appreciate  the  energy  interrelationships  between  organisms, 

2.  Appreciate  and  understand  man's  dependence  on  green  plants  for  food. 


OBJECTIVES  OF  CORE  B 
1*    Recognize  that  food  is  our  main  source  of  energy. 
2»    Appreciate  that  being  alive  is  a  dynamic  state  requiring  energy* 

3.  Determine  that  different  foods  have  different  amounts  of  energy. 

4.  Determine  that  increased  activity  requires  an  increased  amotint  of  energy* 

5.  Realize  that  maintaining  one's  health  requires  eating  foods  which  fulfill 
nutritional  needs  in  addition  to  energy  needs. 
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UNIT  III.     ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMEf 


ENERGY  IN  FOOD 


CORE  B  RATIONALE 


People,  like  other  animals,  require  a  continual  input  of  food  (energy 
and  raw  materials)  to  maintain  themselves  and  their  activities.  Living 
organisms  may  be  viewed  as  energy-possessing  systems  which  dbtain  energy 
from  their  environment.    Supporting  the  metabolism  of  an  average  person 
requires  the  input  of  a  minimum  nuniber  of  calories  per  day.    It  is  the 
purpose  of  Core  B  to  establish  in  the  mind  of  the  student  that  energy 
is  indeed  required  to  live,  that  food  is  a  person's  source  of  energy, 
and  that  variations  in  the  makeup  of  foods  necessitate  a  balanced  diet 
in  terms  of  energy  and  health*    This  is  the  general  picture  we  wish  to 
examine  after  the  basic  ideas  of  what  energy  is  have  been  established. 

In  the  first  activity  of  this  Core  (Food  "Go  Power")  a  brief  review 
of  same  of  the  basic  concepts  of  energy,  as  established  in  Core  A,  is 
followed  by  the  rapid  burning  and  explosion  of  finely  powdered  plant 
material.    This  demonstrates  quite  vividly  to  the  student  that  food 
material  does  indeed  contain  energy.    The  actual  burning  of  familiar 
food,  causing  their  pinwheels  to  turn,  shows  the  students  that  food 
definitely  contains  energy  that  can  "do  something." 

Since  all  the  examples  of  energy  so  far  have  involved  obvious 
movement,  it  is  likely  that  a  number  of  students  will  have  the  impression 
that  energy  is  being  used  only  vrtien  visible  movement  can  be  observed* 
Activity  3-10  (It  Takes  Energy  To  Live)  is  designed  to  help  the  student 
realize  that  simply  being  alive,  involving  activities  not  visible  to  the 
eye,  requires  energy.    Measuring  the  heat  output  resulting  from  more 
vigorous  activity  will  illustrate  that  increased  activity  requires 
more  energy.    The  activity  also  provides  an  opportunity  for  the  student 
to  practice  graphing  skills  by  constructing  a  line  graph  of  temperature 
over  time  recorded  by  the  student. 

Activity  3-11  (Measuring  With  A  Balance)  is  an  activity  only 
indirectly  related  to  food  and  energy,    in  order  to  develop  the  concept 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER 

The  energy  content  of  any  food  is  measured  in  terms  of  calories,  the 
amount  of  energy  relecised  \ihen  a  specific  amount  of  dry  foodstuff  is  burned 
completely.    The  figures  obtained  frcHn  this  burning  are  the  combustion 
values  of  foodstuffs.    The  activities  in  this  core  develop  around  this 
concept. 

In  Activity  3-9  (Food  "Go  Power") ,  "Powdered  Food"  (lycopodium  spores) 
is  ignited  and  blows  the  top  off  a  can.    Lycopodium  is  a  plant  commonly 
referred  to  as  "club  moss."    While  the  spores  of  this  plant  are  not 
normally  used  3iS  food,  they  do  resemble  yellow  flour.    If  the  students 
question  whether  the  "yellow  flour"  is  really  food  or  not,  state  that  it 
could  be,  although  it  is  not  normally  used  as  food,  and  that  the  reason 
it  is  used  in  the  activity  is  that  it  danonstrates  the  "go  power"  best. 
The  material  is  used  in  this  activity  because  of  its  extreme  flamroability. 
When  the  powder  is  sprayed  and  suspended  in  the  air#  the  tiny  peu: tides 
ignite  all  at  once  because  of  the  large  surface  area  per  volume  exposed 
to  the  air.    The  rapid  burning  and  resulting  increase  in  temperature 
cause  the  air  inside  the  can  to  expand  and  blow  the  lid  off. 

enviously  our  bodies  do  not  explode  when  our  food  is  "burned." 
Enzyme-controlled  reactions  cause  the  energy  to  be  released  a  little  at 
a  time  and  stored  temporarily  rather  than  to  be  released  in  one  sudden 
reaction. 

Energy  is  constantly  being  used  by  our  systems  to  maintain  our  body 
temperature  at  approximately  98.6**  F.,  the  temperature  at  which  the  bodily 
reactions  take  place  most  efficiently.    In  Activity  3-10  (It  Takes  Energy 
To  Live)  a  hand  /laced  in  cold  water  will  raise  the  temperature  of  that 
water,  even  though  the  hand  does  not  move.    Movement  of  the  hand  raises 
the  water  temperature  proportionately  because  of  increased  energy 
utilization  and  resultant  loss  of  heat  to  the  water. 
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CORE  B  RATIONALE  (continued) 

that  equal  amounts  of  different  foods  release  different  amounts  of 
energy  i4ien  burned,  it  is  essential  that  the  student  be  able  to  weigh 
equal  portions  to  be  tested.    This  activity  introduces  the  student  to 
the  equal  arm  balemce  and  its  practical  applicability,  and  provides 
an  opportunity  to  practice  weighing  small  objects  or  amounts  of 
materials. 

In  Activity  3-12  (Measuring  Energy  Values)  the  student  con^ 
structs  a  simple  calorimeter  (a  device  for  roeeisuring  heat  changes) 
in  order  to  gather  quantitative  data  about  the  energy  contained  in 
different  kinds  of  foods.    Using  the  measuring  skills  from  the  previous 
activity  the  st:udents  weigh  equal  portions  of  food,  bturn  them  under  a 
test  tube  of  water,  and  determine  the  teii5)erature  before  and  after 
burning.    The  resulting  changes  in  temperature  serve  to  establish  the 
fact  that  different  foods  vary  in  their  energy  content.    The  term 
"calorie"  is  introduced  and  defined  as  the  word  used  to  describe  the 
amount  of  energy  in  foods.    Through  the  use  of  a  calorie  book  the 
students  discover  they  can  look  up  the  energy  (calorie)  content  of 
most  foods.    This  again  reinforces  the  idea  that  all  foods  do  not 
contain  the  same  amount  of  energy. 

It  is  important  that  the  student  not  be  left  with  the  false 
impression  that  the  calorie  content  of  foods  is  the  only  consideration. 
Definite  substances  must  be  provided  from  %Aich  organisms  can  grow  and 
repair  tissue  and  maintain  overall  health.    For  example,  no  person 
remains  healthy  without  proteins  in  his  food.    Vitamins  and  minerals, 
too,  are  necessary  for  growth  and  health,  although  needed  in  only  very 
small  amounts.    By  playing  the  Fofcfc  and  Hzotthy  game  in  Activity  3-13, 
the  students  become  aware  of  their  nutritional  needs.    Each  student 
who  is  playing  the  game  is  required  to  complete  a  balanced  daily  diet 
by  selecting  correct  portions  of  food  from  the  basic  four  food  groups. 
The  activity  is  presented  to  stress  the  idea  that  while  eating  food 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

The  principal  of  weighing  an  object  or  substcmce  by  balancing  it 
with  weights  should  be  apparent  itthen  carrying  out  the  instructions  in 
Activity  3-11  (Measuring  With  A  Balance) .    The  balance  supplied  with  this 
program  is  surprisingly  accurate  if  set  up  and  used  according  to  the 
instructions  in  the  activity. 

In  Activity  3-12  (Mecisuring  Energy  Values)  the  sttidents,  using 
the  calorimeter,  roughly  approxiinate  the  caloric  content  of  selected  foods 
The  change  in  heat  during  the  burning  of  a  food  tells  us  a  great  deal  about 
the  total  energy  change  in  the  reaction.    The  major  device  for  measuring 
heat  changes  vrtien  food  is  burned  is  a  calorimeter,    A  c£irefully  weighed 
quantity  of  some  material  is  burned  within  the  calorimeter,  and  the  heat 
liberated  is  measured  as  a  rise  in  the  temperature  of  a  water  bath.  The 
calorimeter  as  constructed  and  used  by  the  students  allows  too  much  heat 
to  escape  and  is  therefore  not  very  accurate,    it  is,  however,  adequate 
for  the  concept  developed  in  this  activity. 

The  basic  unit  for  the  measurement  of  heat  is  the  calorie.  However, 
when  considering  the  heat  of  chemical  reactions,  scientists  often  use  the 
kilocalorie  (Calorie  spelled  with  a  capital  "C**),  rather  than  the  small 
calories.    This  large  calorie  is  the  amount  of  heat  needed  to  raise  the 
temperature  of  1,000  grams  of  water  one  degree  centigrade.    This  is  the 
unit  almost  always  used  to  expresj  food  energy  requirements  and  the  calorie 
content  of  foods. 

The  basic  four  food  groups  used  in  Activity  3-13  (A  Winner  Is  "Full 
And  Healthy**)  are  the  food  groups  roost  commonly  accepted  by  dieticians  and 
health  experts. 
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UNIT  III.     ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMEN 


CORE  B. 


ENERGY  IN  FOOD 


CORE  B  RATIONALE  (continued) 


for  energy  is  ioqportant  and  necessary,  it  is  not  the  only  criterion 
mAiich  should  be  used  in  selecting  foods  to  eat. 

Throughout  Core  B,  in  the  examination  of  food  energy,  the 
enphasis  is  on  student  involvement  and  participation,  constructing 
and  manipulating  science  apparatus,  data  gathering,  and  game  playing* 
Activity  3-14  (Popeye's  Quick  Energy  —  Review  Of  Success)  ,  the  final 
activity  in  Core  B,  uses  a  short  story  to  stimtilate  discussion.  The 
student  completes  a  worksheet  designed  to  find  out  how  well  he  under- 
stands the  concept  of  energy  and  its  relationship  to  food. 
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UNIT  HI 
CORE  B 


PLANNING  GUIDE 


NOTE:    Some  activities  Undicat^d  In  UaJUcA  and  an  10  In  thz  m 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  neede 


Activity  Nuinber,  Page, 
Tentative  Teadiing  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


{1  tatter  and 


3-9.    Food  ••Go  Power** 


Page 


Date  planned 


Candle 
Matches 

Clean  paint  can  with  lid 
Pin  wheels 
Aluminum  foil 
Foods  that  burn 


Lycopodium  spores 
Measiuring  spoons 
Vinyl  ttibing 
Syringe  bulb 
Tweezers 


Two  inches  or  let 
One  book 
Quart  size  probeU: 
F/Lom  Activity  3-1 

Examples : 
marshmallows 
potato  chips 
walnuts 
peanuts 
dried  fruit 

Small  amount 

One  set 

Three  feet 

One 

One  per  student 
A/OTE:   Vmttlct  i 
a£a64  to  a 


3-10.    It  Takes  Energy 
To  Live 


Page 


Date  planned 


5 


35mm  Slide  projector 
Paper  towels  or  sponges 
Masking  tape 
Large  containers 


Ice 

Timer  or  clock  with  second 

hand 
Felt  tip  pens 


Class  supply 

Tfe/tee  contalneM 
enough  to  plaac 
OK  iomoMUng 

Five  pound  bag 


Class  supply 
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)me  activities  Undicate.d  In  AJtoJUcA  and  an  10  in  thz  maAgln)  must 
?  prepared  several  days  or  weeks  in  advance,    use  this  summary  as 
teaching  and  preparation  schedule.    All  supplies  needed  are  listed. 
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of  Supplies  Needed 


Notes  and  Suggestions  to  Teacher 
[Italiu  and  hmm  Indicate.  Advance  ?Ke.paAation  P>6tectcow4) 


LSh 


Materials  in  Svqpply  Kit 


Two  inches  or  less  in  length 
One  book 

Quart  size  probably  the  best,  other  sizes  will  work. 
fnom  Actisjlfy  3-3.    Owe  peA  itadant 

Examples: 
marshmallows 
potato  chips 
walnuts 
peanuts 
dried  friait 


WOTE:    Vnao^tt  tha  dmoMtAjotion  in  thlt  activJUbj  btioKa 
c£a6^  to  064 uAe  4ucce64. 


Class  supply 

ThJi2.(L  containoM  pvi  gnoap  oi  ^ouA  6tudtnt6.    MiUt  6e  toAge. 

tnoixgh  to  place,  hand^  In.    Suggest:    1/2  gaUon  miik  caAton& 

OK  ^omtthlng  6mUaA. 
Five  pound  bag 


Lycopodium  spores 
Measuring  spoons 
Vinyl  tubing 
Syringe  bulb 
Tweezers 


Small  amount 
One  S'^it 
Three  feet 
One 

One  per  student 


Class  supply 


Activity  Number,  Page, 
Tentative  Teaaang  Date 

Check  List  of  Supplies  Needed 

Blaterials  You  Furnish        1      Materials  in  Supply  Kit 

{Italics 

3-10.    It  Takes  Energy 

To  Live 

(Continued) 

1  Metal  backed  thermcxneters 

Three  per  groi 

1  Thermometer 

Demonstration 

1  Worksheet  3-10 

Hand  Movement 

1  Worksheet  3-11 

Graph  of  Hand 

j  Slide  3-19 

Worksheet  3-l( 

,  Slide  3-20 

Worksheet  3-11 
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PLANNING  GUIDE 

NOTE:  Some  activities  Un<UcatQ.d  in  italics  and  an  0  in  th 
be  pr'^pared  several  days  or  weeks  in  advance^  Use  th 
a  reaching  and  preparation  schedule.    All  supplies  ne 


3-11.    Measuring  With  A 
Balance 


Page 


Pliers  or  strong  scissors 
Objects  to  weigh 


Date  planned 


Equal  arm  balance  kits 


One 

Objects  might 

papoA  ctip6 

pznyiics 

Q^naJSOM 

Lii(L  Save,U 

pc^nciU 

KubbcA  band6 

ping  pong  ba 

popcorn 

6tifKo^oam  ba 

ma/ibics,  qXc 
Four  per  class 


I 
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PLANNING  GUIDE  /^7^\\ 

some  activities  {indicottd  in  ItaJUcs  and  an  0  In  thz  moAgln)  must                                         I •(m"  J 
oe  prepared  several  days  or  weeks  in  advance.    Use  this  summary  as  ^^^^ZT'Zy 
a  teaching  and  preparation  schedule.    All  supplies  needed  are  listed.  BSCS 

list  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

nish       1      Materials  in  Siqpply  Kit 

{Italia^  and  Aaaou)  Indlaxtt  Advanct  VKtpohation  VVizction6) 

1  Metal  backed  thermmeters 

1  Thermometer 

1  Worksheet  3-10 

J  Worksheet  3-11 

j  Slide  3-19 

1  Slide  3-20 

Three  per  group  of  four  students 

Demonstration  model 

Hand  Movement  Experiment 

Graph  of  Hand  Movement  Experiment 

Worksheet  3-10 

Worksheet  3-11 

isors  1 
1 

1  Equal  arm  bailee  kits 
O  1 

ERLCI 

One 

Obj'ectA  might  incJtudz: 
papcA  cJUp6 
pznnits 

Li^z  Save46 
pznciU 
KobbeJi  bandit 
ping  pong  balZA 
popcjonn 

6ty^^oam  batJU 
moAbto^,  'lie. 
Four  per  class 
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PLANNING  GUIDE 


NOTE:    some  activities  {Indicated  In  itaJUci^  and  an  ^  In  the. 

be  prepared  several  days  or  weeks  in  advance.  Use  this 
a  teaching  and  preparation  schedule.    All  supplies  needi 


Activity  Number,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


lltatLc6  an 


3-12.    Measuring  Energy 
Values 


Page 


Date  planned 


Can  openers 
Large  juice  can 

Pencils  or  sticks 

Hardwcure  cloth 

Matches 

Hot  pads 

Foods  that  bum 


String 

Aluminum  foil 
Pliers 

35mm  Slide  projector 


Balances  used  in  Activity 

3-11 
Test  tubes 
Black  rubber  washers 
Metal  backed  thezniOTieters 
Beakers 

Worksheet  3-12 
Worksheet  3-13 
Slide  3-21 
Slide  3-22 
Slide  3-23 
Calorie  books 
Camera  (polaroid  Square 
Shooter) 


Can  ptmch  and 
One.  pe/L  tewn  oi 

cotltcjttd  In 
Tm  peA.  paJA  oi 
One.  pltcz  (3" 
Man(/  bookj^  {{^iA 
SeveMt  peA  tea 
Exampte^: 

pexinwU 

(/oatnuuU 

moMhmaJULom 

potato  ckip6, 
12"  pitct  peA  t 
One.  ple.ce.  peA  t 
One. 


Large  Pyrex  tub 
One  per  team  of 
One  per  team  of 
Two  250  ml  beak 
How  To  Make  A  C 
Calorimeter  Dat 
Worksheet  3-12 
Peanuts  and  sxj^i 
Worksheet  3-13 
Eight  per  class 
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activities  Undlcatzd  in  italics  and  an  10  In  thz  moKqin)  must 
prepared  several  days  or  weeks  in  advance >    use  this  summary  as 
eaching  and  preparation  schedule •    All  si?>plies  needed  are  listed. 
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rt  of  Supplies  Needed 
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Materials  in  Supply  Kit 


Notes  and  Suggestions  to  Teacher 
{ItaticA  and  Knjux^  Indlcatz.  Advancz  P^zpoAotion  ViAzctionA) 


Balances  used  in  Activity 

3-11 
Test  tubes 

Black  rubber  washers 
Metal  backed  thezmoroeters 
Beake^3 

Worksheet  3-12 
Worksheet  3-13 
Slide  3-21 
Slide  3-22 
Slide  3-23 
Calorie  books 
Camera  (Polaroid  Square 
Shooter) 
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Can  punch  and  6tandand  oponvi.   StveAol  1^  po66JibJU. 

Onz  pVL  tern  oi  tao  6tu<knt6.    LoJusz  julcz  can6  6houljd  be 

cjoiZzitzd  in  advance. 
Ttuo  pcA  paiA  o£  6tudmt6 
Om  pizcz  (3"  4quaAe)  pvi  torn  o£  t/oo  6tade.^ 
Uany  books  HiAtplaaz  type.  pA^ieAoble.) 
Szvtnat  peA  tem  o£  tm  6twiz.nt& 
Examptu: 

pejinwU 

mtmiU 

ma/uhmaUom 

potojto  chips,  ttc. 
p^cece  pc/t  team  o^  two  6tudent6 
One  p-cece  peA  team  ol  two  6tudent6 
One 


Large  Pyrex  tubes.    One  per  team  of  two  students 

One  per  team  of  two  students 

One  per  team  of  two  students 

Two  250  ml  beakers  per  team  of  two  students 

HOW  To  Make  A  Calorimeter 

Calorimeter  Data  Chart 

Worksheet  3-12 

Peanuts  and  sugar  burning 

Worksheet  3-13 

Eight  per  class 
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NOTE:  Some  activities  {inditdtzd  in  italic/^  and  an  1^  in  thz 
be  prepared  several  days  or  weeks  in  advcmce>  Use  thii 
a  teaching  and  preparation  schedule.    All  supplies  neec 


Activity  Ntinber,  Page, 
Tentative  Teadiing  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


{JtaticA  oj 


3-13. 


Page 


A  Winner  Is  ''Full 
And  Healthy** 


35inai  Slide  projector 


Date  planned 


Game  -  fuJLZ  and  HtaiXhy 

Wall  chart 

Calorie  book 

Slide  3-24 

Slide  3-25 

Worksheet  3-14 

Slide  3-26 

Worksheet  3-15 

Slide  3-27 


One  deck  of  car 
"Food  Groups" 
One 

Chocolate  bar 
Eating  a  plate 
Score  Sheet  for 
worksheet  3-14 
Score  Sheet  for 
Worksheet  3-15 


3-14.    Popeye's  Quick 

Energy — Review  Of 
Success 


Page  

Date  planned 


35mm  Slide  projector 


Worksheet  3-16 
Slide  3-28 
Slide  3-29 


Popeye  Workshee 
Front  of  Worksh 
Back  of  Workshe 
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2  activities  [indicated  in  italics  and  an  10  in  the.  ma/igin)  must 
prepared  several  days  or  weeks  in  advance  •    Use  this  sxmniary  as 
^aching  and  preparation  schedule*    All  stqpplies  needed  are  listed. 


:  of  Supplies  Needed 

Notes  emd  Suggestions  to  Teacher 
{Italics  and  Amxm  Indicate.  Advance.  VKzpahxition  ViACction^] 

h       1      Materials  in  Supply  Kit 

1  Game  -  futt  and  Hzatthy 

1  Wall  chart 

i  Calorie  book 

I  Slide  3-24 

1  Slide  3*25 

1  Worksheet  3-14 

j  Slide  3-26 

1  Worksheet  3-15 

1  Slide  3-27 

One  deck  of  cards  per  group  of  four  students 

"Food  Groups" 

One 

Chocolate  bar 

Eating  a  plate  of  chocolate  bars 
Score  Sheet  for  ¥uZl  and  HcaJUhy 
Worksheet  3-14 

Score  Sheet  for  futt  and  Healthy  —  with  energy 
Worksheet  3-15 

1  Worksheet  3-16 

Popeye  Worksheet 

{  Slide  3-28 

Front  of  Worksheet  3-16 

i  Slide  3-29 

Back  of  Woricsheet  3-16 

ERLC 
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Me  and  my 
Environment 


MATERIALS 


objective:  focus  for  this  activity 
unit  goals: 

1*    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  B  OBJECTIVES: 

1*    Recognize  that  food  is  our  main  source  of 
energy. 


TEACHING  STRATEGIES 


Activity  3*9.    Food  "Go  Power" 

Having  p^aviciulij  ^i^eMtd  tliat  tixthz  u  aneAgy  ^toKtd 
in  chtmicjxJU,  and  that  zncngij  iji  anytlUng  tliat  movo^  ok 
ohoj^xgoM  ^omeXliing,  6tud(i^vU  mil  fiou?  btgin  to  Ktlxtt 
tku  concept  to  tkm^elvc^  and  to  the,  ^ood  thtij  tat. 


Explosion  can  apparatus s 

Lycopodium  spores 
Measuring  spoons 
♦Candle  (2"  or  less) 

^ (Continued  on  next  page) 

Q  *Not  furnished  in  materials  kit 

ERIC 


Teacher  Preparation: 

[VHactict  thU  dmojutAjOtion  bt^oKt  cEoaa  to  become 
acau6tome,d  to  tht  loud  and  impK^s^ive,  KzacJtion      tht  lid 
(LxplodM  jj/LOffl  the  top  0^  tfie,  can  J 


WUS  FOR  THIS  ACTIVITY 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms, 

r  OBJECTIVES: 

Recognize  that  food  is  our  main  source  of 
energy* 


TEACHING  STRATEGIES 


9.    Food  "Go  Power" 


5,  md  tixcut  zno^HQij      anytliing  that  mov(U  ok 
dtlUng,  6tad^^vtA  mJUi  wovo  bzgin  to  njitatz 
t  to  tiioudlsfu  and  to  thz  ^ood  thay  aat. 


paration: 


fcc6  dmoMtAation  bej{(?^e  cla&6  to  bzcome 

to  thz  loud  and  impKZ66lvz  KaactLon  06  tht  lid 

m  the  top  ofi  ti.z  can.)  ' 
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ACTIVITY  3-9, 


ENERGY  RELATIONSHIPS  IN 
MY  ENVIRONMENT 

ENERGY  IN  FOOD 


FOOD  "GO  POWER" 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the,  end  OjJ  tku  activity,  each  6tudc^vt  should: 

"have  KecaZled  the  de^i^iitxon  o^  eneAgy,  and 

the  di^^cAent  kind^  o^  eneJigy. 
--have  diLSiCAibcd  a  my  6toKed  energy  Z4  Kctcxucd. 
"have  stated  that  ^ood  givz&  oua  bodies  mVigy 

to  move  OK  change • 
"have  ob^eKved  tlx^"  dmon^tAjxtion  o^  exploding 

"yellovo  ^louK." 
"have  designed  and  pcK^omed  an  expeAiment  to  4ee 
jjoorf  ha&  6toAed  eneAgy  that  can  be  tihed  to 

move  OA  change  6omeXhing. 
"-have  AepoKted  u)hat  he  leoAned  about  {pod  to  the 

"have  in^enAcd  tiiat  tiicAe  >c6  ^toAed  encngy  in 
^ood. 

"have  identified  food  oA  /tc6  om  body'6  ^ouAce  of 
encAgy* 


ACTIVITY  3-9 

® 


MATERIALS 


/•Matches 

3  Feet  vinyl  tubing 
Syringe  bulb 

*Clean  paint  can  with  lid 
*Pinwheels  from  Activity  3-3  (1 
per  student) 
Tweezers  (1  per  student) 
•Aluminum  foil 

*Foods  (marshmallows,  potato  chips, 
walnuts,  dried  fruit) 


piagram  3-7 


L)fCOpodiufn  powdtr 


\*Not  furnished  in  materials  kit 
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TEACHING  STRATEGIES 


1*  Assemble  the  explosion  device  in  advance 
according  to  the  directions  below*  (See 
Diagram  3-70 

a.  Cut  a  hole  the  size  of  the  diameter  of  the 
vinyl  ti2bing  in  the  side  of  the  paint  can 
(near  the  bottom)  •    This  may  be  done  with  a 
can  opener,  large  nail,  drill,  or  tin  snips « 
Bend  shcurp  edges  inside  or  cut  them  off* 

b.  Insert  the  vinyl  tubing  through  the  hole* 
Make  as  tight  a  fit  as  possible. 

c.  Attach  the  syringe  bulb  to  end  of  tubing, 
making  sure  that  there  is  a  fairly  tight 
connection • 

d*    Using  a  drop  of  wax,  fasten  a  c£mdle  to  the 
bottom  of  the  can.    A  short  candle  (2"  or 
less)  works  best. 

e.  Place  approximately  two  teaspoons  of  "yellow 
flour"  inside  the  can  in  front  of  the  tubing 
opening*    Rake  the  flour  into  a  mound* 

2*    Some  suggestions  and  reminders  that  you  might 
give  individual  students  as  work  on  the 
pinwheel-food  burning  experiment  progresses: 

a*  Make  sure  the  foods  used  burn  easily.  Dried 
foods  with  a  high  oil  content  are  especially 
useful. 

b.    Make  sure  that  the  food  is  burning  before 
being  placed  under  the  pinwheel  so  that 
the  burning  match  is  not  associated  with 
making  the  wheel  turn. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ile  the  explosion  device  in  advance 
ing  to  the  directions  below*  (See 
im  3-7.) 

it  a  hole  the  size  of  the  diameter  of  the 
.nyl  tubing  in  the  side  of  the  paint  can 
lear  the  bottcxn)  •    This  nay  be  done  with  a 
in  opener,  large  nail,  drill,  or  tin  snips, 
^nd  sharp  edges  inside  or  cut  them  off. 

tsert  the  vinyl  tubing  through  the  hole. 
Lke  as  tight  a  fit  as  possible. 

tach  the  syringe  bulb  to  end  of  tubing, 
Jcing  svure  that  there  is  a  fairly  tight 
^nnection . 

ing  a  drop  of  wax,  fasten  a  candle  to  the 
^ttom  of  the  can«    A  short  candle  (2**  cr 
!ss)  works  best« 

ace  approximately  two  teaspoons  of  **yellow 
our**  inside  the  can  in  front  of  the  tubing 
>ening.    RcUce  the  flour  into  a  mound* 

suggestions  and  reminders  that  you  might 
Jidividual  students  as  work  on  the 
el-food  burning  experiment  prcqresses: 

Jce  sure  the  foods  used  burn  easily*  Dried 
^ods  with  a  high  oil  content  are  especially 
(ef ul . 

ke  sure  that  the  food  is  burning  before 
ing  placed  ui^der  the  pinwheel  so  that 
e  burning  match  is  not  associated  with 
kina  Uie  wheel  turn. 

ERIC 


TEACHING  STRATEGIES 


c.    Cover  the  work  area  with  aluminum  foil  to 
avoid  burning  the  table  top. 

d*    Food  may  be  held  by  forceps  or  a  dissecting 
needle,  then  lit,  and  held  under  the 
pinwheel. 

Begin  this  activity  by  briefly  reviewing  concepts  in  Core 
A.    One  suggestion  is  to  divide  the  class  into  two  teams 
(boys  versus  girls,  A  versus  B,  one  side  of  the  room  versus 
cmother  side) ,  and  ask  questions  in  an  alternating  fashion 
to  each  team.    See  v^ich  team  answers  the  most  questions 
correctly.    Select  a  scorekceper*    Ask  such  questions  as: 

WHAT  IS  ENERGY? 


WHAT  KIND  OF  ENERGY  MADE  THE  CRYSTALS  MOVE  IN  ONE 
OF  YOUR  FIRST  EXPERIMENTS? 

WHAT  KIND  OF  WATER  HELPED  THE  ALKA-SELTZER  TO 
RELEASE  ITS  ENERGY  THE  FASTEST? 


ScHTie  students  may  confuse  the  two  experiments  that  utilize 
Alka-Seltzer  and  respond  "Chemical  Energy."    If  such  is 
the  case  give  them  credit,  but  have  them  recall  that  the 
experiment  showed  thpt  the  hotter  the  water,  the  faster  the 
energy  in  the  Alka-Seltzer  was  released. 


IS  HEAT  ENERGY  THE  ONLY  KIND  OF  ENERGY  WE  SEE 
DO  SCMETHING? 


WHAT  OTHER  KINDS  OF  ENERGY  ARE  THERE? 


DOES  A  MACHINE  OR  BODY 
ENERGY  RIGHT  AWAY? 

IF  IT  ISN*T  USED  RIGHT 


ALWAYS  HA   .  fO  USE  UP 
AWAY,  WHAT  HAPPENS  TO  IT? 


TEACHING  STRATEGIES 


Cover  the  work  area  with  aluminum  foil  to 
avoid  burning  the  table  top. 

Food  may  be  held  by  forceps  or  a  dissecting 
needle,  then  lit,  and  held  under  the 
pinwheel. 

s  activity  by  briefly  reviewing  concepts  in  Core 
uggestion  is  to  divide  the  class  into  two  teams 
sus  girls,  A  versus  B,  one  side  of  the  room  versus 
ide) ,  and  ask  questions  in  an  alternating  fashion 
eam.    See  which  team  answers  the  most  questions 
Select  a  scorekeeper*    Ask  such  questions  as: 

IS  ENERGY? 


KIND  OF  ENERGY  MADE  THE  CRYSTALS  MOVE  IN  ONE 
3UR  FIRST  EXPERIMENTS? 

KIND  OF  WATER  HELPED  THE  ALKA-SELTZER  TO 
^SE  ITS  ENERGY  THE  FASTEST? 

ents  may  confuse  the  two  experiments  that  utilize 
eer  and  respond  "Chemical  Energy."    if  such  is 
give  them  credit,  but  have  them  recall  that  the 
t  showed  that  the  hotter  the  water,  the  faster  the 
the  Alka-Seltzer  was  released. 

SAT  ENERGY  THE  ONLY  KIND  OF  ENERGY  WE  SEE 
DMETHING? 

OTHER  KINDS  OF  ENERGY  />HE  THERE? 


a  machine  or  body  always  have  to  use  up 
;y  right  ^.way? 

?  ISN'T  USED  RIGHT  AWAY,  WHAT  HAPPENS  TO  IT? 

_ERiC  


ANTICIPATED  STUDENT  BEHAVIORS 


^ACTIVITY  3-9 

® 


Students : 


-recall  past  experiences  in  Core  A  and  respond, 
"Anything  that  moves  or  changes  something*" 


— respond,  "Heat  energy." 


— respond,  "Hot  water.' 


—respond,  "No." 

—respond,  "Sun,"  "Electrical,"  "Chemical," 
"Muscle." 


-reply,  "No." 

-reply,  "It  can  be  kept,"  "It  can  be  stored," 


ACTIVITY  3- 


MATERIALS 


TEACHING  STRATEGIES 


More  questions  of  this  type  may  be  asked  by  the  teacher , 
but  those  listed  above  should  be  sufficient  to  recall 
information  from  Core  A.    Tally  the  points  won  by  each 
team  and  declare  the  winner.     (Perhaps  the  winning  team 
could  eat  the  leftover  food  from  Part  II  of  this  activity*) 
The  tecu:her  should  copy  and  tally  the  responses  given  to 
each  question  if  possible  to  check  concept  attainment. 
If  responses  are  few  or  incorrect,  further  discussion  of 
concepts  covered  in  Core  A  should  be  pursued  before 
proceeding. 

When  the  class  is  again  assembled  in  one  group  ask; 
CAN  OUR  BODIES  MOVE  AND  DO  THINGS? 
WHAT  ARE  SOME  EXAMPLES  OP  WHAT  THEY  CAN  DO? 


WHAT  DOES  OUR  BODY  NEED  IN  ORDER  TO  DO  THINGS? 

If  the  word  "food**  is  not  specifically 
mentioned^  ask: 

WHAT  DO  WE  CALL  THE  STUFF  OUR  BODIES  USE 
TO  GIVE  US  ENERGY? 

Make  sure  students  say  "food**  before  asking: 

DO  FOODS  STORE  ENERGY? 

Then  say: 


TO  FIND  OUT,  LET'S  TRY  AN  ACTIVITY  WITH  •'YELLOW 
FLOUR"  TO  SEE  IP  IT  CAN  GIVE  OFF  ENERGY. 

Show  students  the  explosion  can  apparatus  that  you 
assembled  in  advance.    Walk  around  the  room  so  each 
student  can  see  the  inside  of  the  apparatus*  Explain 
to  the  students  how  it  was  assembled  and  what  it  consists 
of. 


5 


TEACHING  STRATEGIES 


Is  of  this  type  may  be  asked  by  the  teacher , 
|ted  above  should  be  sufficient  to  recall 
prom  Core  A.    Tally  the  points  won  by  each 
[are  the  winner.     (Perhaps  the  winning  team 

leftover  food  from  Part  II  of  this  activity.) 
^ould  copy  and  tally  the  responses  given  to 

if  possible  to  check  concept  attainment, 
[are  few  or  incorrect,  further  discussion  of 
Ired  In  Core  A  should  be  our  sued  before 


Is  is  again  assembled  in  one  group  ask: 
PODIES  MOVE  AND  DO  THINGS? 
SOME  EXAMPLES  OF  WHAT  THEY  CAN  DO? 

b  OUR  BODY  NEED  IN  ORDER  TO  DO  THINGS? 

the  word  ••fond"  is  not  specifically 
^ioned,  ask: 

00  WK  CALL  THE  STUFF  OUR  BODIES  USE 
pIVE  US  ENERGY? 


pents  say  ••food"  befcre  asking: 
STORE  ENERGY? 


bUT^  LET'S  TRY  AN  ACTIVITY  WITH  ••YELLOW 
P  SEE  IF  IT  CAN  GIVE  OFF  ENERGY. 

the  explosion  can  apparatus  that  you 
ilvance*    Walk  azound  the  room  so  each 
be  the  inside  of  the  apparatus*  Escplain 
Is  how  it  was  assembled  and  what  it  consists 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


--respond ,  ''Yes.  •• 

—respond r  ••Threw  a  ball/'  •'RuHr"  ''Lift  a  book/' 
••Hea^t  pumps/*  •'Breathe/*  etc. 

— respond,  "Energy/'  "Food/' 


— rea^nl,  "Food. " 


—respond,  "Yes/'  "I  don't  know/'  "Perhaps." 


-carefully  inspect  the  apparatus  and  note  the 
components  of  its  operation* 


MATERIALS 


tea^:hing  strategies 


Be  sure  they  see  the  "yellow  flour"  added,  or  have  a 
student  add  the  "yellow  flour."    Have  them  stand  well 
away  from  the  can.    Light  the  candle  and  place  the  paint 
lid  on  firmly  and  squarely.    Now  squeeze  the  syringe 
bulb  to  blow  the  "yellow  flour"  directly  into  the  candle 
flame.    A  loud  and  impressive  reaction  will  occur  as  the 
lid  explodes  from  the  top  of  the  can. 

Reaction  of  the  students  wil.  v^ry  likely  be  one  of  great 
surprise  and  enthusiasm.    Repeat  the  experiment  if  they 
demand.    Students  may  like  to  try  it,  and,  if  done  under 
the  supervision  of  the  teacher,  should  be  allowed  to  do 
so. 

Now  ask:  * 
WHY  DID  WE  DO  THIS  ACTIVITY? 
DID  THE  FOOD  HAVE  ENERGY? 


If  the  responses  do  not  indicate  that  the 
students  associate  the  explosion  with  food 
energy  being  released,  repeat  the  experiment 
ctTi^l  expand  the  explcmation.    You  may  wish  to 
have  the  students  add  the  flour  and  set  off 
the  explosion.    Then  ask  again: 

DID  THE  FOOD  HAVE  ENERGY? 

HOW  DO  YOU  KNOW? 


IN  WHAT  FORM  DID  THE  FOOD  HAVE  ENERGY? 


After  the  student  has  observed  the  explosion  and  made  the 
inference  that  food  has  energy,  explain  why  the  can 
worked  (refer  to  content  explanation  at  beginning  of  Core 
B  for  information) . 


TEACHING  STRATEGIES 


y  see  the  "yellow  flour"  added,  or  have  a 
the  "yellow  flour."    Have  them  stand  well 
le  can.    Light  the  candle  and  place  the  paint 
ly  amd  squarely.    Now  squeeze  the  syringe 
w  the  "yellow  flour**  directly  into  the  candle 
oud  and  impressive  reaction  will  occur  as  the 
from  the  top  of  the  can. 

the  students  will  very  likely  be  one  of  great 
d  enthusiasm.    Repeat  the  experiment  if  they 
udents  may  like  to  try  it,  and,  if  done  under 
sion  of  the  teacher,  should  be  allowed  to  do 


D  WE  DO  THIS  ACTIVm? 
E  FOOD  HAVE  ENERGY? 

f  the  responses  do  not  indicate  that  thu 
tudents  associate  the  explosion  with  food 
nergy  being  releeised,  repeat  the  experiment 
nd  expand  the  explemation.    You  may  wish  to 
ave  the  students  add  the  flour  and  set  off 
he  explosion*    Then  ask  again: 

ID  THE  FOOD  HAVE  ENERGY? 

DW  DO  YOU  KNOW? 


M  WHAT  FORM  DID  THE  FOOD  HAVE  ENERGY? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-9 

® 


students: 


-respond,  "To  find  out  if  there  is  energy  in  food," 

-^relate  the  explosion  to  a  sudden  release  of 
energy  and  infer  that  the  food  had  energy. 


—respond,  "Yes." 

—respond,  "The  lid  blew  off,"  "It  blew  up," 
"The  lid  moved,"  "It  exploded." 

— respond,  "It  was  stored,"  or  perhaps  "Chemical." 


ACTIVITY  3-9 

(a) 


MATERIALS 


TEACHING  STRATEGIES 


If  there  are  students  who  question  "yellow  flour**  as  really 
being  food,  refer  to  the  explcmation  of  lycopodium 
(pronounced  lye-kuh-p6-dee-um)  spores  (what  they  are  and 
how  they  represent  food)  in  the  content  explanation  of 
Core  B, 

Introduce  the  experimental  portion  of  this  activity  by 
saying: 

ON  THE  TABLE  ARE  SOME  FOODS  AND  OTHER  MATERIALS. 
USE  ANY  OF  THESE  MATERIALS  YOU  WANT  AND  SEE  IF 
YOU  CAN  SHOW  THAT  FOOD  HAS  ENERGY  STORED  IN  IT. 

The  pinwheels,  matches,  etc.,  will  suggest  burning  the 
foods.    Allow  the  students  ample  time  for  experimenting. 
Give  no  further  direction  to  the  class  as  a  whole. 

That  food  has  energy  may  be  demonstrated  in  a  variety  of 
ways.    Some  students  may  simply  ignite  the  food  and  measure 
the  heat  given  off.    Others  may  state  that  the  light 
given  off  during  burning  indicates  the  release,  and  hence 
presence  of  energy,    if  students  do  only  this  it  indicates 
a  recognition  or  identification  of  energy,  but  does  not 
fulfill  the  demonstration  of  the  "work**  criterion  for 
energy.    A  more  complete  understcuiding  is  established 
if  the  student  demonstrates  and  explains  that  heat  from 
burning  fooo  caused  the  pinwheel  to  turn. 


LOTS 
WORK 


After  students  have  had  ample  opportunity  to  experiment, 
asks 


WHAT  DID  YOU  LEARN  ABOUT  FOODS  AND  ENERGY? 
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TEACHING  STRATEGIES 


students  who  question  "yellow  flour"  as  really 
refer  to  the  explanation  of  lycopodium 
;ye-kuh-p6-dee-um)  spores  (what  they  are  and 
esent  food)  in  the  content  explanation  of 


experimental  portion  of  this  activity  by 


'ABLE  ARE  SOME  FOODS  AND  OTHER  MATERIALS. 
OF  TliESE  MATERIALS  YOU  WANT  AND  SEE  IF 
SHOW  THAT  FOOD  HAS  ENERGY  STORED  IN  IT. 

i  matches,  etc.,  will  suggest  burning  the 
the  students  cunple  time  for  experimenting, 
er  direction  to  the  class  as  a  whole. 


energy  may  be  demonstrated  in  a  variety  of 
tudents  may  simply  ignite  the  food  and  measure 
n  off.    Others  may  state  that  the  light 
ing  burning  indicates  the  release,  and  hence 
tiergy.    If  students  do  only  this  it  indicates 
or  identification  of  energy*  but  does  not 
emonstration  of  the  "work"  criterion  for 
re  complete  understanding  is  established 

demonstrates  and  explains  that  heat  frcxn 
:aused  the  pinwheel  to  turn. 


>  LOTS 
WORK 


have  had  ample  opportunity  to  experiment. 


/OU  LEARN  ABOUT  FOOOS  AND  r  :RGY? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-design  and  perform  an  experiment  which  will 
demonstrate  that  food  contains  energy. 


DF 
HME 


—reply,  "They  burned,"  "They  caught  on  fire," 
"They  made  the  pinwheel  turn,"  "They  made  the 
wheel  work,"  "Food  has  energy." 


TEACHING  STRATEGIES 


WHAT  HAPPENED  WHEN  YOU  LIT  THE  FOODS  WITH  A 
MATCH? 

DID  THE  FOODS  BURNED  GIVE  OFF  ANY  ENERGY? 
HOW  DO  YOU  KNOW? 

WHAT  DID  THE  ENERGY  DO? 
Then  ask: 

WHAT  ARE  SOME  OF  THE  THINGS  WE  DO  THAT  CAUSE 
OUR  BODIES  TO  USE  ENERGY? 

WHERE  DO  WE  GET  THE  ENERGY? 

WHAT  HAPPENS  WHEN  WE  ARE  SLEEPING  OR  NESTING? 
DO  WE  USE  ENERGY  THEN? 

Conclude  the  activity  by  saying: 

THI^  IS  SOMETHING  WE  WILL  TEST  IN  THE  NEXT  ' 
ACTIVITY. 


TEACHING  STRATEGIES 


HAPPENED  WHEN  YOU  LIT  THE  POODS  WITH  A 

HE  FOODS  BURNED  GIVE  OFF  ANY  ENERGY? 
0  YOU  KNOW? 

DID  THE  ENERGY  DO? 


ARE  SOME  OF  THE  THINGS  WE  DO  THAT  CAUSE 
C©IES  TO  USE  ENERGY? 


DO  WE  GET  THE  ENERGY? 

fiAPPENS  WHEN  WE  ARE  SLEEPING  OR  RESTING? 
USE  ENERGY  THEN? 

lie  activity  by  sayings 

IS  SOMETHING  WE  WILL  TEST  IN  THE  NEXT 
ITY. 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


..ACTIVITY  3-9 

® 


Students : 

—respond,  "They  burned/'  "Got  black/', 

— infer  that  foods  gave  off  energy. 

—respond,  "They  burned,"  "Made  the  wheel  turn," 
"They  gave  off  heat  and  light •" 

— respond,  "It  turned  the  pinwheel  or  radiometer." 


— list  activities  they  perfonri,  such  as  running, 
walking,  dancing,  working,  etc. 

— identify  food  as  their  source  of  "go  power." 


—respond,  "Yes,"  "Maybe,"  "I  don't  know. 
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Me  and  my 
Environment 


OBJECTIVE  FCX:US  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1. 


Realize  and  appreciate  the  energy  inter* 
relationships  between  organisms. 


CORE  B  OBJECTIVES: 

2.    Appreciate  that  being  alive  is  a  dynamic 
state  requiring  energy* 

4.    Determine  that  increased  activity  requires 
an  increased  amount  of  energy. 


Activity  3-10*    It  Takes  Energy  To  Live 

Tku  activity  mJUi  conctnn  it^eJii  uuMi  tkt  ^ointion 
the.  p^blm  po6td  at  tiic  "nd  ojj  the.  pKevioiu  activity: 
^Vo  tuc  u6e  cneAgy  wiien  ail  :.'p  ok  xcsting?^^   ThJu  activity 
^^UJU  demonstnate  that  the  6tate      being  alive  i^  an 
eneAgy-con^uming  activity  and  that  ijohen  mexgy  t&  iued 
by  the  body,  6ome  oi  it  t^  fielea^ed  in  the  ionm  o^iheat. 
That  tnc/ueoAed  ac^vity  incn,ea6e^  the  demnd  jJo>t  encAgy 
mil  aJUo  be  iJUu^txated. 


MATERIALS 


TEACHING  STRATEGIES 


*Paper  towels  or  sponges 
^Masking  tape 

*3  Containers  per  group  of  4 


Teacher  Preparation; 


Have  ice  ciibes  available  for  lowering  the 
temperature  of  tap  water* 


students  (2-  or  3-pound  coffee 
cans,  1/2 -gallon  milk  cartons, 
or  something  similar) 


2. 


Paper  towels  or  sponges  should  be  available  to 
wipe  up  wat;^r  spills. 


(Continued  on  next  page) 
^Not  furnished  in  materials  kit 


ERIC 


FOCUS  FOR  THIS  ACTIVIT'i 
GOALS: 

1.  Realize  and  appreciate  the  enargy  inter- 
relationships between  organisms. 

)B  OBJECTIVES: 

2.  Appreciate  that  being  alive  is  a  dynamic 
state  requiring  energy. 

4.    Determine  that  increased  acLlvi^-.y  requires 
an  increased  eunount  of  energy. 


TEACHING  STRATEGIES 


i-lO.    It  Takes  Energy  To  Live 

ity  mJUi  cjont^nn  AJUtti  uiitk  the.  notation 
m  po6e.d  at  tlie.  end  oi  the.  pKeviou6  activity t 

eneAgu  uken  oAteep  on.  ^eAting?^   TkU  acXivlttj 
AtJuitc  that  the  6tate      beAng  ative  an 
AunUng  activity  and  that  u)hen  eneAgy  i^  u^ed 
V,  6ome  oi  it  i^  KeZexued  in  the  ^om  oi  heat. 
oMed  activity  inoAea^oM  the  demand  ion.  enoAgy 
be  iUjum^thoted. 


eparatibn; 

ice  cubes  available  for  lowering  the 
lerature  of  tap  water. 

\T  towels  or  sponges  should  be  available  to 
up  wat^r  spills. 


uerJc 


UNIT  III. 


CORE  B. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

ENERGY  IN  FOOD 


BSCS 


ACTIVITY  3-10.     IT  TAKES  ENERGY  TO 
LIVE 


ANTICIPATED  STUDENT  BEHAVIORS 


kt  the  end      thiM  activity,  ejock  student  should: 

'-have  6upponted  on.  changed  kU  ldea&  about 

u6lng  encAgy  i/ohen  steeping  on.  KCMtbxg. 
"have  poA^omed  hit  assigned  pontlon  oi  the 

tempeAatWie  expeJument. 
—have  completed  WoHiuhcet6  3-10  and  5-1 1. 
"have  explained  that  the,  teirpcAjatuAe,  incAejotcd 

in  containeA^  C  and  8  becaiue  the.  body  gives  oU 

hcjot  eneAgy,  but  that  an  actively  moving  hand 

glveM  oii  mone  heat, 
"have  6ald  eithcA  that  the  body  glvz6  o^i  heat  nohile 

ncAting  on  that  the  expznMnent  ha&n*t  oMt/oeAod 

the  qutstlon. 


ACTIVITY  3-10 

® 


MATERIALS 


3  Metal-backed  thermometers  per 
group  of  4  students 
*Ice 

♦Timer,  clock #  or  watch  with  second 
hand 

Thermometer,  demonstration  model 
*Felt  tip  pens  (black,  green,  red) 

Worksheet  3-10 

Slide  3-19 

Worksheet  3-11 

Slide  3-20 
''JSinn  Slide  projector 


V 

ERIC 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Begin  by  stating: 

WE  ENDED  OUR  LAST  ACTIVITY  BY  ASKING,  "DO  WE  USE 
ENERGY  WHEN  WE  ARE  ASLEEP  OR  RESTING?**  HOW  MANY 
THINK  WE  DO?    HOii  MANY  THINK  WE  DON'T? 

HOW  DO  WE  KI40W  A  CANDLE  RELEASES  ENERGY? 

HOW  DO  WE  KivOW  A  STOVE  RELEASES  ENERGY? 

HOW  COULD  WE  TELL  IF  OUR  BODY  RELEASES  ENERGY? 

HOW  COULD  WE  TELL  IF  OUR  BODY  GIVES  OFF  HEAT? 

Now  say: 

LET'S  PERFORM  AN  EXPERIMENT  TO  SEE  IF  OUR  BODY 
GIVES  OFF  ENERGY  WHILE  WE  REST.     TO  DO  THIS,  THOUGH, 
WE  MUST  BE  SURE  WE  CAN  CORRECTLY  USE  AND  READ  A 
THERMOMETER. 

Instruction  in  the  use  of  the  therinoroeter  is  introduced 
in  Unit  I,  Core  B,  Activities  1-19  and  1-20,    In  most 
cases  the  thermometer  exercises  here  will  be  a  review. 

Display  the  thermcmeter  demonstration  model.    By  indicating 
different  temperatures  on  the  model,  allow  each  student  to 
practice  reading  temperatures. 

Distribute  the  student  thermometers.    Circulate  about 
the  room  asking  each  student  to  read  to  you  the  temperature 
on  the  thermometer     Have  each  student  hold  the  bulb 
between  thumb  and  forefinger  and  read  again.    This  provides 
additional  practice  and  an  opportunity  for  the  students 
to  see  how  their  data  can  be  affected  if  the  thermometers 
are  not  handled  properly. 


TEACHING  STRATEGIES 


^ing: 

D  OUR  LAST  ACTIVITY  BY  ASKING,  "DO  WE  USE 
WHEN  WE  ARE  ASLEEP  OR  RESTING?"  HOW  MANY 
E  DO?    HOW  MANY  THINK  WE  DON'T? 

WE  KNOW  A  CANDLE  RELEASES  ENERGY? 

WE  KNOW  A  SI  IWE  RELEASES  ENERGY? 

LD  WE  TEXT   IF  OUR  BODY  RELEASES  ENERGY? 

LD  WE  TELL  IF  OUR  BODY  GIVES  OFF  HEA'^? 


3RPORM  AN  EXPERIMENT  TO  SEE  IF  OUR  BODY 
FT  ENERGY  WHILE  WE  REST.     TO  DO  THIS,  THOUGH, 
1     SURE  WE  CAN  CORRECTLY  USE  AND  READ  A 

n  the  use  of  the  thermometer  is  introduced 
ore  B,  Activities  1-19  and  1-20.    In  most ' 
srmometer  exercises  here  will  be  a  review. 

bhertncmeter  demonstration  model.    By  indicating 
nperatures  on  the  model,  alloys  each  student  to 
ling  temperatures. 

le  student  thermometers.    Circulate  £d)out 

Lng  each  student  to  read  to  you  the  temperature 

xneter.    Have  each  student  hold  the  bulb 

>  and  forefinger  and  read  again.    This  provides 

ractice  and  an  opportrnity  for  the  students 

leir  data  can  be  affected  if  the  thermometers 

.ed  properly. 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students; 


—signify  their  opinions  by  raising  hemds. 
—recall,  "It  gives  off  heat,"  "It  gives  off  light. 
— respond,  "It  gives  off  heat." 
— infer,  "It  uses  energy  if  it  gives  off  heat." 
— respond,  "Measure  our  temperature." 


— read  thermcwneter  temperatures  on  model. 


—read  t^perattures  on  their  own  thermometers « 


MATERIALS 


Slide  3-19 
worksheet  3-10 


TEACHING  STRATEGIES 


Divide  the  class  into  teams  of  four  (three  thermcxneter 
readers  and  one  hcmd  mover).    Briefly  explain  to  the  teams 
vdiat  they  will  be  doing  by  saying: 

IN  THIS  EXPERIMENT  WE'RE  GOING  TO  PUT  WATER  IN 
SOME  CONTAINERS,  PUT  OUR  HANDS  IN  THE  WATER,  AND 
WITH  THE  HELP  OF  OUR  THERMOMETERS,  OBSERVE  ANY 
CHANGES  THAT  MAY  TAKE  PLACE. 

Distribute  Worksheet  3-10,  materials,  and  project  Slide 
3-19  of  the  worksheet.    Using  only  one  set  of  materials, 
explain  and,  with  four  students,  carry  out  the  following 
procedures : 

1.  Label  the  three  containers  '^no  hand,**  ** quiet  hand,** 
and  **movii*g  hand.** 

2.  Fill  each  of  the  containers  one-h£df  full  of  tap 
water.    Make  sure  all  the  containers  are  filled 
with  equal  amounts  of  water. 

3.  Tape  a  thermcnneter  in  position  with  transparent 
tape  so  that  the  bulb  is  under  the  water. 

4.  Place  ice  in  each  container  until  the  temperature 
drops  to  55  F. 

5.  Remove  all  ice  when  the  water  drops  to  55^. 

When  the  three  containers  are  ready,  select  four  students 
to  demonstrate  the  experimental  tasks. 


Ask: 


WHAT  IS  THE  TEMPERATURE  IN  EACH  OF  THE  CONTAINERS? 


TEACHING  STRATEGIES 


:lass  into  teams  of  four  (three  thermometer 
one  hand  mover)  •    Briefly  explain  to  the  teams 
^11  be  doing  by  saying: 

>  EXPERIHENT  WE'RE  GOING  TO  PUT  WATER  IN 
)NTAINERS,  PUT  OUR  HANDS  IN  THE  WATER,  AND 
m  HEIJ?  OF  OUR  THERMOMETERS,  OBSERVE  ANY 
;  THAT  MAY  TAKE  PLACE. 

Worksheet  3-10,  materials,  and  project  Slide 
worksheet.    Using  only  one  set  of  materials, 
with  four  students,  carry  out  the  following 


the  three  containers  **no  hand,**  ** quiet  hand,** 
toving  hand.** 

tach  of  the  containers  one-half  full  of  tap 

MaJce  sure  all  the  containers  are  filled 
iqual  amounts  of  water. 

i  thermometer  in  position  with  transparent 
o  that  the  bulb  is  under  the  water. 

ice  in  each  container  until  the  temperature 

to  55*  F^. 

\  all  ice  when  the  water  drops  to  55** 

ee  containers  are  ready,  select  four  students 
ite  the  experimental  tasks. 


THE  TEMPERATURE  IN  EACH  OF  THE  CONTAINERS? 


L  ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-10 
® 


Students: 


-read  correctly  the  thermometer  in  each  container 
and  state  the  temperature. 


MATERIALS 


TEACHING  STRATEGIES 


check  any  discrepancies  in  temperature  that  may  have 
occurred.    If  necessary,  add  more  ice  or  wann  water  so 
that  the  water  in  each  container  is  55°  F.    Record  the 
beginning  temperatures  on  the  board* 

Give  the  following  directions  to  the  students  selected  to 
demonstrate : 


(First  student's  name) ,  PLACE  ONE  HAND  IN  THE 

••quiet-hand"  container  and  ^our  other  hai^d  in 
the  "moving-hand"  container.   keep  one  hand 
perfectly  still  as  if  vou  were  in  a  deep  sleep, 

BUT  AT  THE  SAME  TIME  MOVE  THE  FINGERS  ON  YOUR 
OTHER  HAI^D  CONSTANTLY  AND  RAPIDLY.  KEEP  BOTH 
HAI^DS  COMPLETELY  UNDER  WATER. 

(Second  student  *s  name)  ,  WATai  CAREFULLY  TliL 
THERMOMETER  IN  THE  CONTAINER  WITH  THE  IRVING 
HAND.     READ  THE  TEMPERATURE  WHEN  I  TELL  YOU 
THAT  TWO  MINUTES  ARE  UP,  AND  AGAIN  AT  FOUR 
AND  AT  SIX  MINUTES.     RECORD  THE  TEMPERATURES 
ON  YOUR  WORKSHEET. 

(Third  student's  name) ,  WATCH  THE  THERMOMETER 
IN  THE  CONTAINER  WITH  THE  QUIET  HAI^I).  READ 
THE  TEMPERATURE  AFTER  TWO  MINUTES  AND  AGAIN 
AFTER  FOUR  AI^D  AFTER  SIX  MINUTES.     RECORD  THE 
TEMPERATURES  ON  YOUR  WORKSHEET. 

(FcHirth  student's  name)  ,  AFTER  TWO  MINUTES,  AND 
AGAIN  AFTER  FOUR  AND  AFTER  SIX  MINUTES,  READ  THE 
TEMPERATURE  IN  THE  CONTAINER  THAT  HAS  ONLY 
WATER  IN  IT.     RECORD  THE  TEMPERATURES  ON  YOUR 
WORKSHEET. 


When  two  minutes  have  passed,  tell  those  appointed  to 
read  the  thermometers  that  they  shcnild  read  the  tempera- 
tures.   It  has  been  advised  that  the  thermc«neters  be  taped 
to  the  inside  of  the  can.    If,  however,  the  thermometer 
must  be  removed  from  the  water  to  be  read,  instruct  the 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


iiscrcpancics  in  temperature  that  may  have 
If  necessary,  add  more  ice  or  warm  water  so 
iter  in  each  container  is  55**  P.    Record  the 
:emperatures  on  the  board. 

allowing  directions  to  the  students  selected  to 


:  student's  name) ,  PLACE  ONE  HAND  IN  THE 

>hand"  container  and  your  other  hand  in 
k)ving-hand**  container.   keep  one  hand 
:tly  still  as  if  you  were  in  a  deep  sleep, 
:  the  same  time  move  the  fingers  oh  your 
hai4d  constantly  and  rapidly.    keep  both 
completely  under  water. 

d  student's  name) ,  WATQl  CAREFULLY  THE 
►METER  IN  THE  CONTAINER  WITH  THE  MOVING 

READ  THE  TEMPERATURE  WHEN  I  TELL  YOU 
WO  MINUTES  ARE  UP,  AND  AGAIN  AT  FOUR 

SIX  MINUTES.     RECORD  THE  TEMPERATURES 
R  WORKSHEET. 

Student's  name)  ,  WATCH  THE  THi:RflOMETER 

:  container  with  the  quiet  j1ai4d.  read 
:mperature  after  two  minutes  and  again 
four  and  after  six  minutes.   record  the 

matures  ON  YOUR  WORKSHEET. 

h  student's  name) ,  AFTER  TWO  MINUTES,  AND 
AFTER  POUR  AND  AFTER  SIX  MINUTES,  READ  THE 
ATURE  IN  THE  CONTAINER  THAT  HAS  ONLY 
IN  IT.     RECORD  THE  TEMPERATURES  ON  YOUR 
EET. 

nutes  have  passed,  tell  those  appointed  to 
exmometers  that  they  should  read  the  tempera- 
has  been  advised  that  the  thermometers  be  taped 
de  of  the  can.    If,  however,  the  thermometer 
Dved  from  the  water  to  be  read,  instruct  the 


-ERIC 


TEACHING  STRATEGIES 


students  to  do  so  quickly  and  then  return  the  thermometer 
to  the  water.    Explain  that  the  thermon^ter  must  be  read 
quickly.    If  the  thermometer  is  removed  from  the  water  for 
very  long,  the  testperature  will  change  because  the  air  is 
warmer  than  the  water. 

Demonstrate  how  to  record  the  temperatures  by  doing  so 
on  the  projected  worksheet.    Have  the  students  again  read., 
the  temperatures  after  four  minutes  and  after  six  minutes. 
Again  record  the  results.    This  initial  activity  by  one 
group  of  students  is  to  familiarize  the  class  with  the 
procedure  to  be  followed  and  to  provide  additional  practice 
in  reading  the  thezmcxneters. 

Ask: 

WHY  DIDN'T  WE  PUT  ANYTHING  INTO  THE  WATER 
IN  THIS  CONTAINER?     (Point  to  "no-hand" 
container,) 


If  students  do  not  recognize  the  purpose  of  the  "no-hand" 
container  tell  them  that  it  serves  as  a  comparison — to 
determine  if  £uiy  change  occurs  with  no  hand  in  the  water. 

Now  ask: 

WHAT  ARE  WE  TRYING  TO  FIND  OUT  BY  DOING  THIS 
E3CPERIMENT? 


Students  may  not  recognize  the  purpose  of  the  experiment 
at  this  point.    If  not,  repe-it  the  question  strategy  at 
the  beginning  of  this  activity* 

Now  repeat  the  entire  experiment  with  all  teams  partici- 
pating*   Instruct  those  reading  the  thermometers  to  record 


TEACHING  STRATEGIES 


x>  do  so  quickly  and  then  return  the  themometer 
er.    Explain  that  the  themoneter  imist  be  read 
kf  the  thermometer  is  removed  from  the  water  for 

the  ten^rature  will  change  because  the  air  is 
n  the  water* 

:e  how  to  record  the  t^peratures  by  doing  so 
jected  worksheet.    Have  the  students  again  read 
atures  after  four  minutes  and  after  six  minutes, 
rd  the  results.    This  initial  activity  by  one 
tudents  is  to  familiarize  the  class  with  the 
to  be  followed  and  to  provide  additional  practice 
the  thezmometers* 


im"r  WE  PUT  ANYTHING  INTO  THE  WATER 
IS  CONTAINER?    (Point  to  '•no-hand'* 
iner.) 


s  do  not  recognize  the  purpose  of  the  "no-hand" 
tell  them  that  it  serves  as  a  comparison-- to 
if  any  change  occurs  with  no  hand  in  the  water. 


ARE  WE  TRYING  TO  FIND  OUT  BY  DOING  THIS 
IMENT? 


ay  not  recognize  the  purpose  of  the  experiment 
int.    If  not,  repeat  the  question  strategy  at 
ing  of  this  activity. 

the  entire  experiment  with  all  teams  partici- 
ns^«t^  those  reading  the  thermometers  to  record 

_ERIC  


ANTICIPATED  STUDENT  BEHAVIORS 


\CTIVITY  3-10 

® 


Students: 


-suggest  that  this  container  is  for  comparison 
purposes  to  see  if  the  water  temperature  changes 
with  nothing  in  it. 


-conclude  that  they  are  experimenting  to  see  if 
their  bodies  give  off  energy  when  they  are  not 
moving,  while  they  sleep. 


AaiVITY  3-10 


MATERIALS 


TEACHING  STRATEGIES 


the  t^q>eratures  on  their  worksheets.    Give  the  signal 
every  two  minutes  for  ten^ratures  to  be  read  and  recorded. 
Be  sure  to  add  ice  until  the  water  in  all  three  containers 
is  again  brought  down  to  55*,  after  which  remove  the  ice. 
Be  sure  also  that  beginning  teBg>eratures  are  recorded. 

When  all  the  readings  have  been  taken,  make  sure  each 
student  completes  his  worksheet  to  have  a  record  of 
tentperatures  in  all  three  containers  at  each  time  period. 
Then  ask: 

WHiai  CONTAIfiKR  IIAS  THE  MOST  HEAT  ENERGY  NOW? 


HOW  DO  YOU  KNOW? 

WHERE  DID  THL  HEAT  EHEBGY  COME  FROM? 

DID  THE  TEMPERATURE  GO  UP  IN  THE  CONTAINER  WITH 
THE  QUIET  HAND? 


Some  students  may  indicate  that  the  quiet  hand  felt  the 
coldest  and  therefore  must  have  giv^  off  the  most  energy 
Explain  that  since  we  don't  use  as  much  energy  when  we  are 
resting  not  enough  energy  was  being  used  to  keep  it  warm. 

WHICH  HAND  GAVE  OFT  THE  MOST  HEAT  ENERGY? 

WHY  DID  THE  TEMPERATURE  IN  THE  CONTAINER 
WITH  THE  MOVING  HAND  CHANGE  THE  MOST? 


WHAT  DID  THE  HAND  USE  WHEN  IT  WAS  MOVING? 


DID  THE  TEMPERATURE  IN  THE  •'NO-HAND*'  CONTAINER 


WHY? 


ERIG 


CHANGE? 


TEACHING  STRATEGIES 


ores  on  their  worksheets.    Give  the  signal 
notes  for  tes^ratures  to  be  read  and  recorded 
dd  ice  until  the  water  in  all  three  containers 
Tij^ht  down  to  55^,  after  i^ich  remove  the  ice. 
that  beginning  temperatures  are  recorded > 

readings  have  been  taken,  make  sure  each 
detes  his  worksheet  to  have  a  record  of 
in  all  three  containers  at  each  time  period. 


NlAIfJCR  IIAS  THE  MOST  HEAT  ENERGY  NOW? 
you  KNOH? 

ID  THL  HEAT  ENERGY  COME  FROM? 

TEMPERATURE  GO  UP  IN  THE  CCMTTAINER  WITH 
Err  HAND? 


s  may  indicate  that  the  quiet  hand  felt  the 
therefore  must  have  given  off  the  most  energy* 
since  we  don*t  use  as  much  energy  lAen  \te  are 
enough  energy  was  being  used  to  keep  it  warm. 

y^D  GAVE  OFF  THE  MOST  HEAT  ENERGY? 

THE  TEMPERATURE  IN  THE  CONTAINER 
I  MOVING  HAND  CHANGE  THE  MOST? 


)  THE  HAND  USE  WHEN  IT  WAS  MOVING? 


TEMPERATURE  IN  THE  "NO-HAND*  CONTAINER 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-conclude  that  the  "moving-hand"  container  has  the 
roost  heat  energy. 

-respond,  "It  has  the  highest  teiif>erature . " 
-respond,  "The  hand,-  "Moving  the  hand." 

-respond,  "Yes#" 

•infer  that  a  resting  hand  also  gives  off  energy. 


—respond,  "The  right  hand,"  "The  working  hand." 


-infer  that  it  takes  energy  to  move  something, 
and  the  more  movement,  the  more  energy  released. 

-conclude  that  vAien  energy  is  used  by  the  body, 
some  of  it  is  released  in  the  form  of  heat. 


—respond,  "yes.* 


MATERIALS 


Ml 

li 

«- 

1: 

u 

St 

Slide  3-20 
ftorkshMt  3-11 


ERLC 


TEACHING  STRATEGIES 


WHERE  DID  ITS  HEAT  ENERGY  CONE  FROM? 

WHAT  WAS  THE  N^IN  CAUSE  OF  THE  TEMPERATURE 
CHANGE  IN  THE  CONTAINERS  WITH  THE  HANDS? 

DO  WE  REI£ASE  ENERGY  WHEN  WE  ARE  RESTING  AND 
ASLEEP? 


If  Students  respond  with  ••no^"  have  a  student  sit  or  lie 
perfectly  still  and  ask: 

IS  (student's  name)  USING  ENERGY? 


HGW  DO  YOU  KNOW  WE  RELEASE  ENERGY  WHEN  WE  ARE 
RESTING  OR  ASLEEP? 


Now  ask: 


DOES  ANYONE  REMEMBER  HOW  WE  CAN  SHOW  INFO^IATION 
WITHOUT  WRITING  WORDS? 


If  not,  says 

TO  SEE  WHAT  HAS  HAPPENED  IN  THE  CONTAINERS 
WE  ARE  GOING  TO  MVKE  A  GRAPH* 


Distribute  Worksheet  3-11,  project  Slide  3-20  and  ask: 

WHAT  WAS  THE  TEMPERATURE  OF  THE  WATER  IN  THE 
••NO-HAND"  CONTAINER  WHEN  WE  STARTED? 


TEACHING  STRATEGIES 


;  DID  ITS  HEAT  ENERGY  CC^  FROM? 

IWAS  THE  MAIN  CAUSE  OF  THE  TEMPERATURE 
IE  IN  THE  CONTAINERS  WITH  THE  HANDS? 

REI£ASE  ENERGY  imEN  WE  ARE  RESTING  AND 
IP? 


s  respond  with  "no^**  have  a  student  sit  or  lie 
still  and  ask: 

itudent's  name)  USING  ENERGY? 


0  YOU  KNOW  WE  RELEASE  ENERGY  WHEN  WE  ARE 
NG  OR  ASLEEP? 


ANYONE  REMEMBER  HOW  WE  CAN  SHOW  INFORMATION 
[JT  WRITING  WORDS? 

If  not,  say: 

rO  SEE  WHAT  HAS  HAPPENED  IN  THE  CONTAINERS 
ME  ARE  GOING  TO  MAKC  A  GRAPH. 

Worksheet  3-11^  project  Slide  3-20  and  ask: 

"?AS  THE  TEMPERATURE  OF  THE  WATER  IN  THE 
^D**  CONTAINER  WHEN  WE  STARTED? 


L  ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-10 


Students : 

— infer  from  the  air,  from  the  room, 
—respond^  "My  hands,"  "My  hands  are  warm." 


•infer  that  we  do  release  energy  ^Aien  resting; 
that  the  body  uses  energy  just  to  stay  alive. 


-infer,  "Yes."    Even  when  a  person  is  lying 
perfectly  still  the  chest  will  still  be  moving 
slightly  as  a  result  of  breathing^  or  the  pulse 
can  be  felt  and  his  body  will  continue  to  give  off 
heat. 


-associate  the  resting  hand  in  the  experiment 
with  resting  and  conclude  that  we  use  energy 
when  at  rest. 


— recall,  "Make  a  graph." 


--read  from  worksheet  or  recall  beginning 
temperature. 


ACTIVITY  3-10 

® 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


WHO  CAN  SHOW  US  WHERE  TO  MARK  THE  STARTING 
TEMPERATURE  ON  THE  GRAPH? 

Place  a  dot  at  the  correct  temperature  on  the  projected 
graph.    Direct  students  to  place  a  dot  at  the  same 
location  on  their  worksheets.    Check  individual  graphs 
and  help  those  vfho  are  having  problems. 

Now  .'iSk: 

WHAT  WAS  THE  TEMPERATURE  IN  THE  "NO-HAND"  CONTAINER 
AFTER  TWO  MINUTES?    FOUR  MINUTES?     SIX  MINUTES? 

This  time  have  the  students  refer  to  their  own  data 
for  the  appropriate  temperature  to  put  on  the  graph* 

When  the  appropriate  dots  have  been  placed  on  the  graphs, 
have  the  students  connect  the  points  using  a  black  felt 
tip  pen  or  soft  lead  pencil.    Label  the  line  "no  hand"* 

Ask  your  best  student  to  repeat  the  demonstration  of  how 
points  are  placed  on  the  graph  using  the  data  from  the 
"quiet-hand"  container.    Instruct  students  to  connect  dots 
using  a  green  pen  or  marker.    LcQ^el  this  line  "quiet 
hand". 


CLUES 


Stu 


—  1 


~P 


— s 


without  demonstrating,  have  students  graph  data  for  the 
"moving-hand"  container,  using  a  red  marker  to  connect 
the  dots«    Label  this  line  "moving  hand".  Individual 
help  may  be  necessary. 


G!A]  H 
CONSTRUCTION  Tl 


TEACHING  STRATEGIES 


SHOW  US  WHERE  TO  MARK  THE  STARTING 
J^TURE  ON  THE  GRAPH? 

at  the  correct  temperature  on  the  projected 
3Ct  students  to  place  a  dot  at  the  same 
their  worksheets*    Check  individual  graphs 
yse  who  are  having  problems. 


\S  THE  TEMPERATURE  IN  THE  "NO-HAND'*  CONTAINER 
rWO  MINUTES?    FOUR  MINUTES?    SIX  MINUTES? 

ive  the  students  refer  to  their  own  data 
ropriate  temperature  to  put  on  the  graph. 

}ropriate  dots  have  been  placed  on  the  graphs, 
idents  connect  the  points  using  a  black  felt 
soft  lead  pencil.    Label  the  line  "no  hcuid". 

>t  student  to  repeat  the  demonstration  of  how 
placed  on  the  graph  using  the  data  from  the 

container*  Instruct  students  to  connect  dots 
m  pen  or  marker*    Label  this  line  "quiet 


CLUES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—locate  the  appropriate  coordinates. 


—place  dots  on  graph  at  correct  location. 


—state  correct  temperatures. 


SUCCESS 


^nstrating,  have  students  graph  data  for  the 
container,    sing  a  red  marker  to  connect 
Label  this  line  **inoving  hand".  Individual 
necessary. 


CONSTRUC  T 


GI  Al  H 


ON  TIME 


MATERIALS 


TEACHING  STRATEGIES 


When  graphs  have  been  completed,  ask: 

IN  WHICH  DIRECTION  DO  OUR  LINES  GO? 

WHAT  DOES  THAT  TELL  US  ABOUT  WHAT  HAS  HAPPENED 

TO  THE  TEMPERATURE  OF  THE  WATER  IN  THE  CONTAINERS? 

DID  IT  GO  UP  IN  ALL  THREE  CONTAINERS  WHEN  WE 
MEASURED  IT  AT  THE  DIFFERENT  TIMES? 


WHY  DIDN'T  THEY  ALL  GO  UP  THE  SAME? 

WHICH  OF  THE  LINES  ON  OUR  GRAPH  SHOWS  US  IN 
WHICH  CONTAINER  THE  TEMPERATURE  WENT  UP  THE 
MOST? 

WHY  DID  THE  TEMPERATURE  GO  UP  THE  MOST  IN  THIS 
CONTAINER? 

WHY  DID  THE  MOVING  HAND  CAUSE  THE  TEMPERATURE 
TO  GO  UP  MOST? 


Collect  the  data  recorded  and  graphs  (Worksheets  3-10  and 
3-11) ,  and  keep  them  together  by  the  teams  in  which  they 
worked  so  that  you  can  compare  their  papers  when  you 
complete  Tallysheet  3-5. 


DID  THE  TEMPERATURE  GO  UP  THE  SAME  NUMBER  OF 
DEGREES  IN  ALL  THE  CONTAINERS? 


lERIC 


TEACHING  STRATEGIES 


hs  have  been  ccmipleted,  ask: 

*ICH  DIRECTION  DO  OUR  LINES  GO? 

DOES  THAT  TELL  US  ABOUT  WHAT  HAS  HAPPENED 
HE  TEMPERATURE  OF  THE  WATER  IN  THE  CONTAINERS? 

IT  GO  UP  IN  ALL  THREE  CONTAINERS  WHEN  WE 
JRED  IT  AT  THE  DIFFERENT  TIMES? 


THE  TEMPERATURE  GO  UP  THE  SAME  NUMBER  OF 
3ES  IN  ALL  THE  CONTAINERS? 

DIDN'T  THEY  ALL  GO  UP  THE  SAME? 

I  OF  THE  LINES  ON  OUR  GRAPH  SHOWS  US  IN 
I  CONTAINER  THE  TEMPERATURE  WENT  UP  THE 


nD  THE  TEMPERATURE  GO  UP  THE  MOST  IN  THIS 
\INER? 

DID  THE  MOVING  HAND  CAUSE  THE  TEMPERATURE 
D  UP  MOST? 


le  data  recorded  and  graphs  (Worksheets  3-10  and 
i  keep  them  together  by  the  teams  in  which  they 
that  you  can  compare  their  papers  when  you 
rallysheet  3-5. 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS       \  ACTIVITY  3-10 

® 


students; 


—respond,  "Up." 


-infer  that  the  temperature  has  gone  up. 


-respond,  "Yes."    (All  three  should  show 
increases,  although  the  "no-hand"  container 
should  show  only  a  slight  increase*} 


— respond,  "No. " 

— respond,  "They  didn't  all  have  the  same  energy." 

— signify  the  top  line,  or  the  green  line. 
— respond,  "Because  the  hand  was  moving." 


-reply,  "It  had  more  energy,"  "It  gave  off  more 
energy. " 


u 

•g 

0) 


0) 

Q 


I 

ro 

0) 
0) 

(0 

o 


8l 

H  rH 
H  P 

^« 

H 


0) 
> 

O 

c 

M 
(0 


in  H 
i  I 


i 

CO 


.5  ^  » 


MO)  C 

Id  q>  H  w 

M  4::  M 

4J  D>  O  0)  0) 

C  H  0)  i3  :3 

U3  O  •»  CO 

1    q)  H  43  4J 

^  U  O4  c 

C  U  <C  Q) 

•H  p  e  M  -o 

g  V 

H  U 

0)  O 

U3 

4J     •  0) 


(0 


H  O 


0)  (0  0) 


04 


01 

c 

S" 

u 


<N 


M 
0) 

O 


Id 


01 


O 


o 


U-t  o 


04 


ERIC 


0> 

2 


0)  43 


Q  0) 

H  M 

id 

43  CO 

<  H 


•8 

U 
0) 

o 


g 


g 


Q  « 
H  M 


ERIC 


H 


I 


u 

•g 

id 


o 

g; 

u 

0) 

u 

£S  (0 
O  0) 

H 

H  4i 


I 


O 


M 
€0 
D 


Q 


Q 


CI 


4J  0 

a  0) 
Id  p 

Id 
Q 


I* 


4i  U 

s3§ 


I 

Id 

ft  jj 
(0  Id 

C  0 


0) 

Id  . 


ti  -fi  Q 

COM 

Id 

0)  0) 
CO 

.  C  D 
CO  O  ^ 


ERiC 


(0 
0) 

£4  ^ 


§ 


(0  CO 

CO 
0)  0) 
•0 


CO  CO 


0) 


iH 

Id 

•H 

0) 
4J 


00 


Id  Id 


0 

0)  u 


8  8 

4i  4i 


B 
0) 
iH 

Pi 

g 

CO 
0) 

Id 
I 

0 

z 


a 

□ 

CO 

0) 

CO 
•H 

□ 

•0 

•H 

•H 

<o 

€ 

Id 

g 

1 

oo 

H 
H 

•p 

□ 

□ 

0 

•& 

■P 

g 

•& 

•& 

•H 

Id 

•P 

•P 

0) 

3 

}us 

•H 

U 

□ 

CO 

□ 

on 

'P 

U 

CO 

0 

•H 

CO 

4J 

•H 

iH 

CO 

c 

iH 

SI 

0) 

§! 

iH 

0) 

0) 

iH 

& 

•g 

>i 

Id 

Id 

<P 

rH 

0) 

•H 

ur 

Mat 

Vex: 

1 

H 

s 

•p 


>1 

I 

O 

z 


□  □ 


CO 
0) 

□ 


0 
IM 

0) 

CO 
CO 
0) 

u 
u 
0 
n 

0 

0) 
•H 
> 

u 

§ 

CO 

n 

8 

U 
0 


o 

09 


0) 


CN 


IM 
•H 

0 
IM 

^• 
•5! 

•H 

-P 
U 

Id 

I 


CO 

□ 


O 

z 

□ 


•o 

0) 
•P 
•P 


4i 
U 
Id 


IM 
O 

CO 

•p 
Id 

g- 

Id 

0) 

u 


I 

CO  -PI 
CO  'HI 
0)  I 
•H  Qi 
^  01 
4i  Ml 
M  •01 
P    I  I 


□ 


I  I 
I 


I 
I 
I 
I 

•01 
0)1 

g  oi 
I  col 

I  0)1 
0>  •OI 
C  I 
•H  COI 
0>  0)1 

Id  t7« 

>  CI 
•H  idi 

Id  ^1 
CO  tJi 
I 

Ml 
01 
•rnl 
Idl 
£1 
t 
I 
I 
I 

0)  I 
J3  OJI 
4J  0)1 
4i| 

CO  Oil 
•d  0)1 

0)  Oil 

0)  tn 
C  01 
I  COI 

I  I 

0)  CI 
0  01 
•H  •HI 

Id  COI 

>-S!| 


5 

M 

□ 


>i«M  0)1 
4^  O  Ml 

to  ' 


4i 

O 

Id 


I 
I 
I 
I 

I  CO 


0} 


I 
I 
I 

coi 

JZ  -HI 

P  0)  i 
.    •H  COI 

«M  n^  Idl 
O  A  I 

trx:  0)1  CO 

C  -P  0)1  ^ 
•H  M  ;«l  _ 

I  I  u 


s 


<P  o 
Id  ^ 

M 

r 


in 


1 1 
I 
I 
I 
I 
I 

I  , . 
I 


M 

u 
u 


0) 

3 


C  X 
•H 

«  O 

D  40 


»  10 

□ 


4J 

o  ^ 
X  M 

a 


4J 

S  o 

□ 


4J 
c 

I 


u 

5 

o  m 

(0 

0) 

•0 

M 

10 

o  m 

cy 

— 

— 

lil 

an! 

(0  (0 

c 

in 

»0  T 

•rf  •H 

H  H 

CO  10 

L 

o 

•§» 

is 

•0 
0) 

(0 
40 

0) 

en 

:  omi 

(0 

H 

H 
U) 

i 

(0 

H 

•H 

10 

■g 

0) 

0) 

ter: 

rtlM 

STA? 

w 

H 

rth: 

1 

BSCS  Evaluation:    ENH  Feedback  Pen  Ic 


0)  o 
4J 


o 
o 


o 
o 


□  □ 


(0 


o 
o 


>1 
n 

40 

8 

4J 


□  □ 


•5  % 


□  □ 


I  I 


ERIC 


H 

I 

c 

40 


g 

>1 
i 

o 
z 

□  □ 


0) 

40 

I 

0 


(0 

□ 


o 

•& 

p 
o 

§ 

u 

40 

0) 


o 

u 
p 

to 

•H 

U 
0) 

•g 

40 

0) 


□ 


p 

5- 

0) 

(0 
(0 

o 

10 

o 

0) 

> 

I 

m 
m 

0) 

u 

10 

s 

(0 
0) 

p 


0) 


•5! 

u 

40 

0) 

5 


c 

•H 
40 


□ 


o 

□ 


I 


u 

40 


U4 


o 
to 
u 

40 

r 

0) 

u 


(0 
(0 
0) 


□ 


e  o 

I  to 

I  0) 

c 

40  Oi 

>  S 

H  40 


s-s 

□ 


5*2 

to  10 

«  tn 

0)  tn 

C  D 
I  to 

s§ 

9  to 

ITS  s 

•H 
U 
O 
40 


•H 

101 

•HI 

^  0) 

iH 

si 

4M 

0)1 

^1 

1 1 

1  1 

0 

as  o  H 


in 


H 

CO 
H 


•  to 

q>  > 

tr  0) 

§  ^ 

i3  3 


O 

c 

0) 
0) 

c 


P 
U 

0) 


1« 

t>  s 

il  c 

(0  0) 

5  ^ 

0) 

to  i) 
0) 

•H  •O 
^  H 

>  O 

4J  to  «• 
O 

40  >, 

o  > 

to  4J 

m 

p4  to 

CO  ^ 

lO  ^  «^ 
O4  to 
0)  ^ 

0)  (0  & 


tr 
c 

•2 
8 

0) 
U 

§ 


40 

<8 


1 


to 

I 


I 

n 

to 

o 

4n 
i 

cn 

4^ 
0) 
0) 

to 


(0 

0) 
0) 


00 


o 

«  • 

to  P 

40  0) 

0)  0) 

H  ^ 

Of  CO 


OS 


c 

8 

u 

p 
o 


to 
c 
o 

•H 

to 

0) 
P 

u 
o 


g 
§ 


o 

CM 


0) 
40 


•s 


<M 
40 

<P 

to 

M 
O 
4M 

to 

I 

to 
to 


u 


o 

I 


s 

o 


8 

o 

I 

a 
I 


4» 

m 


• 

Si 


s 

i 


• 

o 


2 


o 

H 

CO  • 

£!5 


N  O 

S'JS 


••HO 


C 

o 
m 

G 


4J 

m 


O  M 


C  O 


(0 


«  o| 

c:  CI 
o  . 

-siBi 


6 


14 


«9 


m  v 


Sg6 

-  «»  « 

Is 


^  U       9  9  O 
8  >         tt  M  H 


•H 
•O 

14 

•  P  • 

«  >  <^ 
U  i>  G 

0  c  o 

'O  G 
G  4»  U 

m  jgB 

•  OS 


• 


4J 
•I 

«  14 
•  CP 


«0 

c 
o 


14 

s 

G 


o 


iiiS 


.88 

cuou 

•O  i  « 

SOS 
2  31  o 
ODD 


SI 

•go 


:3  s3 


S  8  « 


«  C 

m  m 

<M       -H  4J 

° 

U  U  04 

m  m  m 

•  Oi  ID 
»4  10  -H 

□  □ 

u 
o 


•H 

"SI 


SIS* 


^^§:g«ii9S 

MS  •>«><ocp 


in 


□  □  □□  □ 


fill  8 


□ 


I 


Me  and  my^ 
Environment 


MATERIALS 


I  Equal-arm  balance  kit/group 
*Obj«^cts  to  weigh  (paper  clips, 
pennies,  other  coins,  erasers, 
life  savers,  pencils,  rubber 
steppers,  ping  pong  balls, 
popped  popcorn,  styrofoam 
balls,  marbles,  dried  peas  and 
beans,  wooden  and  rubber  balls, 
etc.) 

^Pliers  or  strong  scissors 
*Felt  tip  pens 


*Not  furnished  in  materials  kit 


ERLC 


OBJECTIVE 

FOCUS  FOR  THIS  ACTIVITY 

UNIT 

GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 

relationships between  organisms* 

CORE 

B  OBJECTIVES: 

3.    Determine  that  different  foods  have 

different  amounts  of  energy* 

TEACHING  STRATEGIES 

Activity  3-11,    Measuring  With  A  Balance 

In  ^/u.&  actA,vtiij  the  6tuclmU  mJUL  be  hiVwduc^d  ii  a 
64jnplz  baZanci'  and  givm  tlio.  oppontuiUty  to  dcvcd  j:  tome 
degree      6l:iU  ui  uUng  aX.    TkU  hkJUUL  l&  ncccttiViij  in 
ofLdoJi  to  migli  cquat  pohtioM  o^  ^ood  bx  Acttvltij  3-12. 
LatcA  attivXtldt  4J\  tiu^  pnog^um  mJUi  aJUo  Kcqainc  ilic 
a6e  0^  a  balance. 

Teacher  Preparation; 

Proper  care  of  the  balance  and  bead  sets  will  avoid 
future  problems.    2t  is  important  to  use  the  same  balance 
with  the  same  sot  of  beads  throughout  the  year;  t hero- 
fore  you  should  number  the  balances  and  bead  so is. 
Discourage  bead  swapping  since  beads  in  the  same  string 
have  nearly  the  same  mass  but  beads  in  other  chains  may 
differ.    Be  sure  to  cut  each  set  from  the  same  string. 

To  be. sure  that  the  balances  are  working  properly,  check 
the  following  for  each  balance  before  class: 

1.    With  both  pans  empty  see  that: 

a.    The  sliding  weight  on  the  right-hand  arm  of  the 
balance  beam  is  as  close  to  the  center  as  it 
can  go. 


)CUS  FOR  THIS  ACTIVITY 


)ALS: 


Realize  and  appreciate  the  energy  inter- 
relationships between  organians. 

<)BJECTIVES: 

Determine  that  different  foods  have 
different  amounts  of  energy* 


TEACHING  STRATEGIES 


i*    Heasuring  With  A  Balance 

viiij  tlic  6tudmt&  iMl  fae  intAjoducai  i(  ci 
cc  and  qLvqm  tht  oppo^tuixity  to  dcveCvi.  icmc 
<1X  a\  U'^ing  it.    Tht6  6fUJLt      iiccciin'nj  in 
i}h  tquat  poKttoM      ^ood  in  ActivAty  3-12. 
tLct  ii'i  tliU  pHvgKm  \MJU  cJUo  Ktquint  iht  ^ 

^aration: 

of  the  balance  and  bead  sets  will  avoid 

oiTis*    It  is  important  to  use  the  same  balance 

ie  sot  of  beads  throughout  the  year;  there* 

mid  number  the  balances  and  bead  sets. 

)cad  swapping  since  beads  in  the  same  string 

the  same  mass  but  beads  in  other  chains  may 

sure  to  cut  each  set  from  the  same  string. 

:hat  the  balances  are  working  properly ,  check 
\q  for  each  balance  before  class: 

>oth  pams  empty  see  that: 

|e  sliding  weight  on  the  right-hand  arm  of  the 
lance  beam  is  as  close  to  the  center  as  it 
n  go. 


UNIT  III.  ENERGY  RELATIONSHIPS 

IN  MY  ENVIRONMENT 

CORE  B.  ENERGY  IN  FOCX) 


ACTIVITY  3-11 .    MEASURING  WITH  A 
BALANCE 


BSCS 


ANTICIPATED  STUDENT  BCHAVIOIeS 


Kt  the.  end      tliU  acjUvliij,  each  6tiuU  ihould: 

— have  iceA.ghed  and  Kecofidcd  tXcai'.iXtcAtj  ii  ^>anicty 

objecU,  iHAjig  the  equa(-n-M  l<Utmcc. 
—have  obAeAved  tluU  objec.H  lahicli  vaMj  (n  vcLme  my 

have  the  6ame,  on.  veAy  ncanZy  iln\  iar,c,  wcig/tt. 


TEACHING  STRATEGIES 


b«    Move  the  sliding  weights  on  each  arm  of  the 
balance  beam  so  that  the  pointer  swings  freely 
equal  distances  on  either  side  of  the  pointer 
scale.     (The  pointer  does  not  have  to  stop 
at  zero,  only  swing  equal  distances  on  either 
side.) 

When  the  above  two  conditions  are  met,  the  scale  is 
properly  balanced, 

2.  If  the  pointer  does  not  swing  equal  distances, 
adjust  the  sliding  weight  on  the  left-hand  arm  of 
the  beam.    If  it  still  does  not  balance  tiry 
switching  balance  pans.     (Mark  the  pans  •*L'*  and 

"R"  with  a  permanent  felt  marking  pen  so  the  students 
will  always  use  the  pans  on  the  correct  sides.) 

3.  If  any  pointer  still  does  not  balance  it  may  be 
necessary  to  add  a  piece  of  masking  tape  or  rubber 
band  to  one  beam  arm  in  order  to  get  a  zero 
balance . 

4.  The  zero  setting  should  be  checked  each  day  the 
balance  is  used  since  handling  or  an  uneven  table 
top  will  require  changing  the  position  of  the 
zero  adjusting  sliding  weight. 

5.  Cut  the  bead  chains  to  proper  lengths  with  pliers 
or  strong  scissors.    Use  care  in  cutting  so  that 
the  short  metal  pin  connecting  one  bead  to  another 
is  cut  as  close  to  the  center  as  possible.  (Hang 
the  string  from  one  end  and  cut  while  hanging.) 

6.  A  set  of  beads  of  the  following  chain  lengths  is 
convenient  to  use: 

1  chain  of  100  beads 

1  chain  of    50  beads 

2  chains  of  20  beads 
1  chain  of    10  beads 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


e  the  sliding  weights  on  each  arm  of  the 
ance  beam  so  that  the  pointer  swings  freely 
al  distances  on  either  side  of  the  pointer 
le*    (The  pointer  does  not  have  to  stop 
^ro,  only  swing  equal  distances  on  either 


e  above  two  conditions  are  met,  the  scale  is 
y  balanced. 

pointer  does  not  swing  equal  distances, 

the  sliding  weight  on  the  left-hand  arm  of 

m«    If  it  still  does  not  balance  try 

ng  balance  pans*     (Mark  the  pans  "L"  and 

h  a  permanent  felt  marking  pen  so  the  students 

^ays  use  the  pahs  on  the  correct  sides 

pointer  still  does  not  balance  it  may  be 
ry  to  add  a  piece  of  masking  tape  or  rubber 
one  beam  arm  in  order  to  get  a  zero 


D  setting  should  be  checked  each  day  the 
is  used  since  handling  or  an  uneven  tedDle 
I  require  changing  the  position  of  the 
justing  sliding  weight • 

bead  chains  to  proper  lengths  with  pliers 
ig  scissors.    Use  care  in  cutting  so  that 
rt  metal  pin  connecting  one  bead  to  emother 
IS  close  to  the  center  as  possible.  (Hang 
Lng  from  one  end  and  cut  while  hanging.) 

^  beads  of  the  following  chain  lengths  is 
3nt  to  use: 

of  100  beads 
of  50  beads 
;  of  20  beads 
of    10  beads 


e.) 


EKLC 


TEACHING  STRATEGIES 


1  chain  of     5  beads 

2  chains  of    2  beads 
5  single  beads 

Begin  the  activity  period  by  saying: 

IN  ORDER  FOR  SCIENTISTS  TO  DO  EXPERIMENTS 
PROPERLY  THEY  OFTEN  NEED  TO  WEIGH  SOME  OF 
THE  MATERIALS  THEY  WILL  BE  EXPERIMENTING 
WITH.     SINCE  WE  WILL  BE  DOING  SOME  EXPERIMENTS 
WHERE  IT  IS  NECESSARY  TO  WEIGH  THINGS^  WE  MUST 
LEARN  TO  USE  A  BALANCE  CORRECTLY. 

Divide  the  students  into  groups  of  three*  Distribute  equal- 
arm  balance  kits  to  each  group. 

Allow  students  to  use  the  scales  to  weigh  things*    Be  sure 
that  they  use  beads  as  measures  of  weight.    Give  them  a 
chance  to  discover  how  the  balances  operate.    Caution  them 
that  the  scales  will  not  tolerate  rough  treatment  and  that 
they  should  not  attempt  to  weigh  large  or  heavy  objects. 
Each  team  should  list  the  objects  they  weigh  and  record 
the  weight  in  beads*    Provide  no  further  instructions  or 
comments  until  the  sttidents  have  ample  opportunity  to 
practice  on  their  own. 


Circulate  among  the  groups,  offering  suggestions  and 
fuiswering  questions,    it  may  be  necessary  to  demonstrate 
to  individuals  or  small  groups  how  to  use  the  balance 
if  they  appear  to  be  having  difficulty.    Provide  them 
with  objects  to  weigh  if  necessary*    You  may  wish  to 
suggest  such  activities  as  comparing  the  weight  of  a 
penny  or  nickel  to  that  of  a  quarter*    Encourage  groups 
to  exchange  objects  and  ccnnpare  measurements  with  each 
other* 

Continue  to  work  with  groups  or  students  individually 
until  you  are  satisfied  they  can  operate  the  balances 


TEACHING  STRATEGIES 


ain  of  5  beads 
ains  of  2  beads 
ygle  beads 

activity  period  by  sayings 

DER  FOR  SCIENTISTS  TO  DO  EXPERIMENTS 
RLY  TliEY  OFTEN  NEED  TO  WEIGH  SOME  OF 
MERIALS  THEY  WILL  BE  EXPERIMENTING 

SINCE  WE  WILL  BE  DOING  SOME  EXPERIMENTS 

IT  IS  NECESSARY  TO  WEIGH  THINGS^  WE  MUST 

TO  USE  A  BALANCE  CORRECTLY. 


Students  into  groups  of  three « 
kits  to  each  group* 


Distribute  equal- 


in  ts  to  use  the  scales  to  weigh  things*    Be  sure 
use  beads  as  measures  of  weight.    Give  them  a 
iiscover  how  the  balances  operate.    Caution  them 
:alcs  will  not  tolerate  rough  treatment  and  that 
i  not  attempt  to  weigh  large  or  heavy  objects, 
should  list  the  objects  they  weigh  and  record 
in  beads.    Provide  no  further  instructions  or 
itil  the  students  have  ample  opportunity  to 
fi  their  own. 


unong  the  groups,  offering  suggestions  and 
juestions.    It  may  be  necessary  to  demonstrate 
lals  or  small  groups  how  to  use  the  balance 
pear  to  be  having  difficulty.    Provide  them 
bs  to  weigh  if  necessary*    You  may  wish  to 
3h  activities  as  comparing  the  weight  of  a 
Lckel  to  that  of  a  quarter.    Encourage  groups 
t  objects  and  compare  measurements  with  each 


work  with  groups  or  students  individually 
ire  satisfied  they  can  operate  the  balances 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  3-n 

® 


— use  the  balance  to  weigh  a  variety  of  objects  and 
express  the  weight  in  numbers  of  beads. 


ACTIVITY  3-n 

® 


MATERIALS 


TEACHING  STRATEGIES 


properly.    See  that  each  student  has  a  chance  to  weigh 
cuid  that  one  person  does  not  dominate  a  particular  group 
of  students* 

While  the  balance  is  capable  of  weighing  objects  to  less 
than  a  idiole  bead  it  will  probably  never  be  necessary  in 
this  program  to  weigh  with  such  precision*    By  weighing 
only  to  the  nearest  bead,  the  students  will  become  familiar 
with  the  balance  without  the  added  confusion  of  making 
sliding  weight  adjustments  for  each  weighing* 


WEIGH]  NC 


When  the  weighing  has  been  concluded  encoureige  the 
students  to  compare  their  results.  Say: 

HOW  MANY  OF  YOU  WEIGHED  A  PENNY? 

(Student)  ,  HOW  MANY  BEADS  DID  YOUR  PENNY  WEIGH? 

Write  "PENNY**  on  the  board  and  its  weight  in  beads*  Ask 
other  students  for  the  weights  of  their  pennies*  Record 
their  answers  on  the  board.    Repeat  this  strategy  for  a 
variety  of  objects.    Praise  students  for  acctiracy  when 
it  is  achieved,  and  discuss  any  prcA>lems  some  may  have  had 
with  the  balance* 

Conclude  by  asking: 

WHAT  DID  YOU  FIND  OUT  ABOUT  DIFFERENT  OBJECTS 
BY  WEIGHING  THEM? 


St\ 


Til 


i 


TEACHING  STRATEGIES 


e  that  each  student  has  a  chance  to  weigh 
person  does  not  dominate  a  particular  group 


ance  is  capable  of  weighing  objects  to'  less 
bead  it  will  probably  never  be  necessary  in 
to  weigh  with  such  precision.    By  weighing 
earest  bead,  the  students  will  becc»ne  familiar 
nee  without  the  added  confusion  of  making 
t  adjustments  for  each  weighing. 


WEIGH] NC 


tiing  has  been  concluded  encourage  the 
ompare  their  results.  Say: 

OF  you  WEIGHED  A  PENNY? 

,  HOW  MANY  BEADS  DID  YOUR  PENNY  WEIGH? 

on  the  board  and  its  weight  in  beads.  Ask 
s  for  the  weights  of  their  pennies.  Record 

on  the  board.    Repeat  this  strategy  for  a 
jects.    Praise  rtudents  for  accuracy  when 
d,  and  discuss  any  problems  sc»ne  may  have  had 
nee, 

sking: 

YOU  FIND  OUT  ABOUT  DIFFERENT  OBJECTS 
ING  THEM? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


TIME 


—raise  their  hwds. 
--state  the  number  of  beads. 


— comment  about  greater  differences  in  weight  than 
expected,  "Scwne  things  look  heavy  but  aren't/' 
"Seme  small  things  weigh  more  than  bigger  things." 


8 


o  c 

*  0 

H  CO 

H  IQ 

H  0) 


I 


H 


ERIC 


U2 


CO 
<0 


I 

il 

g; 
s 


Q 


I 


CM 
C  H 


4J  0) 


•0 


s 

U  0) 

°  H 

0)  0) 
0)  *H 

ii  ^ 


III 


•gs 

<0 

«  0) 

to 

S  ^ 
o  ^ 


5»  >i 

C  H 

c  Id 

04  O 

s:  (0 

0) 


•H 

•§ 
o 

c 
o 

c 

0) 
<0 


H     N  n 


in 


§ 

O 

•o 
p 


I..  I 


i 


:  > 

0)  CP 

(0  C  ^ 
to  M 

0)  <o 

U  C 

&  a, 

0)  (0  z 


c 

CO 

o 

0) 


3 

•H  O 

Q  <P 

□ 


8  2 

□ 


o 
u 

<0 
to 

10 
CO 


0) 

C  0) 
O  0) 


*9 

•H 

o 

•8  -o 

D  fO 

□ 


•0 

0) 

^ 

10 

tr 

•H 

0 

•H 

0 

H 

0 

8l 

•0 

u 

•0 

H  0 

10 

□ 

•s 

□ 


4J 
0) 

cn 

o  to 

<0  D 


□ 


4i 
0) 

>i  tP 
(0 

<0  O 


□  □ 


0) 

C  0) 
O  0) 

z  c 


□  □ 


•H 

c 


O4 

•3 


V0 


4J 

8. 


O4 


0) 


g 


s: 

CO  CO 

c 

CO 
0)  0) 


CO  CO 


0) 


«0 
M 

s 


tfl 


c  c 

•H 

10  10 

H  H 


0)  u 

•H 


8 

□  □ 


O 

o 


CO 


•g 


>1 

CO 
10 
0) 


8  8 

□  □ 


•H 


□  □ 


CO 

•H 

CO 

•H 

el 

H 

> 

0) 

0) 

> 

0) 

iH 

& 

>i 

<0 

turit 

cabul 

«o 

1 

0) 
H 

c 

10 


g 

>1 
I 

o 
z 

a  □ 


0) 
t7> 
«0 
P4 
I 

o 
z 


CO 
0) 

□ 


o 

D 
O 

c 

0) 

<0 
0) 


o 

U 

S 

•H 

0) 

U 
<0 
0) 

s 


CO 
0) 

□ 


0 
4: 

CO 
CO 
0) 

u 

B 

10 

o 

CO 

I 

•H 
> 

u 


0) 

u 
u 


o 

CO 


s 


0^  o 


H  M 


C 
0) 


o 

u 


□ 

CO 
0) 

□ 


•o 

•H 
D 

O 

0) 

43 

•O 
0) 
4J 
10 
4J 
CO 


O 
0) 

5 


H 

•5! 

•H 

!^ 
5 


G 
•H 
<0 
H 


0) 

□ 


O 

z 

a 


1 

if 

> 

U 
<0 


o 

13 

M 
10 

I 


to  4J 

CO 

0) 


□ 


0) 

e  o 

I  to 

I  0) 

C 

•H  CO 

g-g 


5 

□ 
CO 

•o 

0) 
0) 

c 
I 

0) 
3 
iH 
10 
> 

-P  o 

>  □ 
•H 
<P 
U 
10 

CO 
•H 

$  0) 


(M  •H  10 
O  ^ 

c  *i  o 

<P  p  I 

10  2  I 


H 
> 
H 

< 

(0 
H 

to 

8 


0) 


(0 

u 


0) 

ili 
c 


^  • 

(0 


CO  n 


3 


•H 

I 


4J 


-g 


(0 

m 


BSCS  Evaluation:    EMH  Feedback  Fora  Ic 


ERIC 


•*  •* 

c  c 
m  Id 


0)  o 

8  8 

□  □ 


(0 


•H  (0 

•s  s 

8  8 

□  □ 


•&  •& 

•H  -H 

□  □ 


(0 

•H  H 
0) 

H  > 

0)  0) 

>  H 

0) 

4J  iH 

^  u 


0^  o 


0) 
H 

c 
Id 

ta 

0) 

<d 
I 

o 

2 


03 

□ 


o 

•& 

3 
0 

c 

Q) 

M 
Id 
0) 


CO 

c 
o 

U 
P 

to 

C 


u 

u 
Id 

0) 
0) 


g 

I 

o 


□  □ 


(0 

□ 


(0 
(0 

u 
o 
p 

(0 
0 


0) 


0) 

u 
u 
p 

CO 

o 
u 

(0 
0) 

p 


0) 

u 


CM 


c 

•H 

Id 


(0 

□ 


o 

□ 


P 

^• 
•5! 

•H 

U 

Id 

0) 

5 


(0  V 

(0  -H 
0) 

H  a 

5  2 

i  ! 

□ 


E  O 
I  (0 
I  0) 

c 

(0 


5  . 

U  TH 

□ 

4J  0) 


0« 

•0 

0)1 

•0 

0) 

tn 

0) 

0) 

tn 

c 

PI 

1 

(01 

1 

1 

0) 

p 

01 

H 

•HI 

>1 

<d 

(01 

vit 

> 

evi 

•H 

*J  o 

Ml 

U 

>  □ 

Id 

•H 

(0 

U 

•H 

Id 

(0 

•H 

(01 

of 

'5  ^ 

•HI 

H 

(01 

(0 

<di 

0  ^ 

oJ 

Id 

0)1 

0)1 

^1 

^  S 

1  1 

& 

Id  is 

1 1 

id 

0) 
M 

We 

10 


0) 
•  (0 
•O  "H 

SL  > 
tr  0) 

§  ^ 


0) 

§ 

0) 
0) 

c 


3 

•H 
M 
U 
P 

u 

0) 


c 

0) 
0)  0) 

i3.S 

Id 

•p  ^ 
Id  0) 

0) 

(0  4:3 

0) 
•H 

4J  rH 

•H  P 

>  O 

•H  ^ 

*J  (0 
U 

Id  ^ 

o  > 

•H 

(0  "P 
V  O 
M  Id 

Id 

O4  (0 

Id 

H  O 

Id 

(0 

0) 

Id  <d 

O4  (0 
0)  ^ 
M  ^  0) 

0)  Id 


\0 


id 

04 


0* 
(0 

8 


Id 

0) 

c 

•H 
(0 
P 

U 

o 

tr 
c 

•H 
U 


Id 
c 

•H 

^  C 
H  0) 

31 

•H  O 
<M  O 

•H 

•O  •« 

(0 

>i  0) 
0) 


O 


8 

g  n 

(0 

u 
c 

0) 
(0 


c 

0) 


8 


0) 

u 


Id 

0) 

0) 
(0 

p 


0) 

Id 
u 
p 
u 
u 
Id 


o 

V  H 
H 

0)  < 

§ 

Id 

(0 

p 

(0 

6  \ 

O*  iH 
4J  0) 

c  g 
0)  o 

I" 

•O  0) 

P  c  c 

•n.H  O 

§1 

c  c 

H  -H 


01 


□ 


c 

0) 

c 

8 

P 


□ 


□ 


(0 

c 
o 

•H 
4J 
(0 
0) 

& 

u 
o 


g 

0) 

o 


0> 


0) 

Id 

•H 

•o 

0) 


Id 


<M 
Id 
4J 

(0 
M 

o 

(0 
0) 

(0 
(0 

2 


o 


I. 

11 


Me  and  my^ 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1. 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms* 


CORE  B  OBJECTIVES: 

1.    Recognize  that  food  is  our  main  source  of 
energy. 

3.  Determine  that  different  foods  have 
different  amounts  of  energy. 

4.  Determine  that  increased  activity  requires 
an  increased  amount  of  energy. 


Activity  3-12.    Measuring  Energy  Values 

VunAjig  tttU  activLty  J^tudzntd  mZt  biUld  a  caConXmetdA, 
(A)ltLcJi  thzy  (Uct£  (tie  to  mza^uAz  eneAgy  valuer  jjoocii. 
A  cjxtonJjnztoA      m  appoAatu^  ^o^  meoiu/ujig  mou^vtb 


MATERIALS 


TEACHING  STRATEGIES 


ERLC 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

B  OBJECTIVES: 

1.    Recognize  that  food  is  our  main  source  of 
energy. 

3.  Determine  that  different  foods  have 
different  amounts  of  energy. 

4.  Determine  that  increased  activity  requires 
an  increased  aniount  of  energy. 


TEACHING  STRATEGIES 


3-12.    Measuring  Energy  Values 


ij  tutfX  (t6e  to  meoiuAe  emngy  vaiua>  ioodU* 
qXck  'U  an  appoAatu^  ^oK  me<wa/UJig  amouivt^ 


.ERIC 


® 


UNIT  III.  ENERGY  RELATIONSHIPS 

IN  HY  ENVIRONMENT 

CORE  B,  ENERGY  IN  FOOD 


ACTIVITY  3-12.  MEASURING  ENERGY 
VALUES 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tliQ.  md  oi  tlvU  activAJty,  aadi  6tudmt  6hoix£dt 

-'havQ.  iotlowzd  dOLZCtion6  conJizaJtltj  to  h^p  mafee 

a  tatonJmttoJi. 
--have  zxptainzd  that  to  tompohz  tht  meAgy  in 

dmoAmt  jjjoodd  om  nu6t  mKk  \jOAJth  equal  amounts, 
'-have  ccetg/iect  equaJL  po^tLoM  o^  a  va/Uo^y  oi  ^ood6. 
—have  toMtod  by  bijJivunQ  a  vahltty  oi  ioodj^. 
'-havz  comptoXoxi  WoKkihe^tt  3- 1 2, 
--have  6aid  that  the.  ^ood  that  caused  the, 

QKzate^t  tmpeJiatuAQ.  change,  had  the  mo6t 

onoAqy. 

'-have  explained  that  the  nmbeA  o^  colonize 
<n  iood  X6  related  to  the.  mount  o^  ene/igy  in 
iood;  the  moKz  catonie^,  the.  moKe  go-poi^eJi 
the.  iood  ha&. 

-'have  defined  "caioA^e"      KzieAJung  to  the. 
mount  oi  eneAgy  in  ioods. 


ACTIVITY  3-12 


MATERIALS 


♦Pliers 
Balances 

*35mi  Slide  projector 

♦Can  openers  (can  punch  and 

standard  opener) 
♦Large  juice  cam  (4**  diameter, 

7"  tall) 
Large  Pyrex  test  tubes 
♦Pencils  or  sticks 
Black  rubber  washers 
♦A  piece  of  1/4"*  hardware  cloth, 

3**  square,  for  each  group 
♦Matches  (preferably  fireplace 

type) 

Metal-backed  thermometers 
TWO  beakers  per  group 
♦Hot  pads 

♦Food  (walnuts,  marshmallows , 
potato  chips,  bacon) 

Worksheet  3-12 

Slide  3-21 

Slide* 3*22 

worksheet  3-13 

Slide  3-23 
♦la**  String 

♦Calorie  book,  CaJtoHAJL  CoanWi, 
Dell  Pub.  Co.,  1972,  750  Third 
Ave«,  N.y.,  N.y.  10017) 

♦Aluminum  foil 

Camera  (Polaroid  Square  Shooter) 
Polaroid  film 
Plash  bulbs 


V 


♦Hot  fximished  in  materials  kit 


TEACHING  STRATEGIES 


Teacher  Prepetraticm; 

1.  This  activity  will  likely  take  two  or  three  class 
periods.    For  this  reauson  it  is  divided  into  four 
parts:    constructing  the  calorimeter,  weighing  food 
portions,  burning  foods,  and  discussion*    It  is 
recommended  you  do  not  attempt  to  complete  all  parts 
of  this  activity  in  one  session. 

2.  Not  all  foods  burn  well,  therefore  it  is  highly 
recommended  that  the  following  foods  be  used  to 
insure  maximum  success:    miniature  marshmallows, 
walnut  chips,  potato  chips,  very  crisp  dry 
bacon  (prepared  ahead  of  time) .     (Sttadents  may 
by  interested  in  trying  other  foods;  most  foods 
will  not  burn  successfully,  %«hen  students  use 
this  simple  apparatus,  however,  because  of  its 
makeup  and/or  high  water  content.) 

Part  I.    Constructing  The  Calorimeter 

Begin  by  asking: 

IN  ONE  OF  OUR  EARLIER  ACTIVITIES  WE  STUDIED 
FOC^  TO  FIND  OUT  IF  IT  HAS  ENERGY.     IS  THERE 
ENERGY  IN  FOOD? 

DO  YOU  THINK  THAT  ALL  FOCX>S  HAVE  THE  SAME 
AMOUNT  OF  ENERGY  STORED  IN  THEM? 


LET*S  BUILD  A  SCIENTIFIC  INSTRUMENT  TO  HELP 

US  FIND  OUT  IF  THERE  ARE  DIFFERENT  AMOUNTS  OF 

ENERGY  IN  DIFFERENT  FOODS.    SUCH  AN  INSTRUMENT 

IS  CALLED  A  CALORIMETER  (pronounced  kal«o*rim-i-ter)  • 

(Write  the  texm  on  the  board.)    IT  MEASURES  THE 

AMOUNT  OF  HEAT  FOC^  GIVES  OFF  WHEN  WE  BURN  IT. 


TEACHING  STRATEGIES 


tratlcm; 

tivity  will  likely  take  two  or  three  class 
For  this  reason  it  is  divided  into  four 

constructing  the  calorimeter,  weighing  food 
ts,  burning  foods,  and  discussion «    It  is 
inded  you  do  not  attempt  to  complete  all  parts 

activity  in  one  session. 

foods  burn  well,  therefore  it  is  highly 
mded  that  the  following  foods  be  used  to 
meucimum  success:    miniature  marshmallows, 
chips,  potato  chips,  very  crisp  dry 
prepared  ahead  of  time).     (Students  may 
rested  in  trying  other  foods;  most  foods 
t  burn  successfully,  when  stxidents  use 
mple  a^^aratus,  however,  because  of  its 
cmd/or  high  water  content.) 

tructing  The  Calorimeter 

ng: 

F  CXJR  EARLIER  ACTIVITIES  WE  STUDIED 
FIND  OUT  IF  IT  HAS  ENERGY.     IS  THERE 
N  FOOT? 

HINK  THAT  ALL  FOODS  HAVE  THE  SAME 
F  ENERGY  STORED  IN  THEN? 


ILD  A  SCIENTIFIC  INSTRUMENT  TO  HELP 

OUT  IF  THERE  ARE  DIFFERENT  AMOUNTS  OF 

"  DIFFERENT  FOOTS.    SUCH  AN  INSTRUMENT 

)  A  CALORIMETER  (pronounced  kal-o*rim-€-t6r) . 

le  term  on  the  board.)    IT  MEASURES  THE 

HEAT  FOOT  GIVES  OFF  WHEN  WE  BURN  IT. 
O 


^ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


— recall  previous  activities  and  respond,  "Yes." 


-respond,  "Yes,"  "No,"  "i  doubt  it,"  "Depends 
on  how  heavy  they  are." 


MATERIALS 


Slide  3-21 
Worksheet  3-12 


TEACHING  STRATEGIES 


Divide  the  class  into  groups  of  two  or  three.  Distribute 
the  calorimeter  materials  cuid  allow  the  students  to 
construct  the  calorimeter  apparatus. 

Distribute  Worksheet  3-12  to  each  student.    It  is  a  diagram 
of  the  calorimeter  for  students  to  refer  to  as  they  are 
constructing  the  apparatus.    Project  Slide  3-21  of 
Worksheet  3-12  and  give  the  following  instructions: 

1.  Remove  paper  frcHn  the  can. 

2.  Using  a  can  punch  (beer  can  opener)  make  eight  or 
nine  holes  around  the  bottom  edge  of  the  can. 

3*    Using  a  standard  can  opener,  cut  out  the  top  and 
bottom  of  the  can. 

4.  Bend  the  triangular  points  (from  the  punch  cuts) 
back  over  the  bottom  edge  so  they  do  not  stick 
out  into  the  center  of  the  can.    These  cuts 

are  very  shctrp  and  must  be  bent  carefully. 

5.  Bend  down  edges  of  hardware  cloth  (screening)  to 
form  a  grate.    Check  to  see  that  the  can  fits 
easily  over  the  grating. 

6.  Lubricate  the  test  tube  and  slip  the  toilet 
waisher  on  from  the  bottom  to  about  2"  from  the 
top  with  the  wide  edge  down.    If  a  washer  is  not 
available  it  may  be  possible  to  substitute  one 
or  two  heavy  rubber  bands. 

7.  Join  two  pencils  or  dowel  sticks  together  with 
nibber  bands* 

8.  Pulling  pencils  apart,  slip  the  test  tube  through 
the  pencils  so  that  the  bottom  of  the  washer 
rests  on  the  pencils. 


TEACHING  STRATEGIES 


class  into  groups  of  two  or  three.  Distribute 
leter  materials  and  allow  the  students  to 
he  calorimeter  apparatus. 

Worksheet  3*12  to  e&ch  student.    It  is  a  diagram 
irimeter  for  students  to  refer  to  as  they  are 
g  the  apparatus.    Project  Slide  3-21  of 
1-12  auid  give  the  following  instructions: 

e  paper  frc^  the  can* 

a  can  punch  (beer  can  opener)  make  eight  or 
holes  around  the  bottom  edge  of  the  can. 

a  standard  can  opener,  cut  out  the  top  and 
m  of  the  can. 

the  triangular  points  (from  the  punch  cuts) 
over  the  bottom  edge  so  they  do  not  stick 
nto  the  center  of  the  Cem.    These  cuts 
ery  sharp  and  must  be  bent  carefully. 

down  edges  of  hardware  cloth  (screening)  to 
a  grate.    Check  to  see  that  the  can  fits 
y  over  the  grating. 

cate  the  test  tube  and  slip  the  toilet 
r  on  from  the  bottom  to  about  2"  from  the 
ith  the  wide  edge  down.    If  a  washer  is  not 
able  it  may  be  possible  to  substitute  one 
o  heavy  rubber  bands. 

two  pencils  or  dowel  sticks  together  with 
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mclls  so  that  the  bottom  of  the  washer 
on  the  pencils. 

O 


ANTICIPATED  STUDENT  BEHAVIORS 


MATERIALS  ^ 


TEACHING  STRATEGIES 


stud 


Tie  a  12"  length  of  string  to  the  top  of  the 
thermometer. 


10*    Place  a  small  piece  of  masking  tape  on  the  test 
tube  3"  from  the  bottom.    This  will  mark  the 
water  level  to  be  used  ^en  the  food  is  burned. 


-ca 


11*  Place  the  thermometer  in  the  test  tube*  Make 
sure  the  string  is  hanging  outside  the  can  so 
that  it  does  not  catch  fire  while  the  food  is 
burning. 


Check  to  see  that  the  calorimeters  are  constructed 
properly,  giving  assistance  ^ere  necessary.    You  ii*ay  take 
a  picture  of  each  team  while  it  is  engaged  in  constructing 
the  calorimeter.     (Send  any  pictures  to  BSCS  with  the 
feedback  for  this  activity.) 

Hold  up  and  display  one  of  the  setups  with  the  test  tube 
filled  with  water  to  the  level  of  the  masking  tape,  and  say: 

NOW  THAT  WE  HAVE  CONSTRUCTED  OUR  CALORIMETERS, 
WE  WILL  BE  BURNING  FOOD  ON  THE  WIRE  GRATING 
WITH  THE  TEST  TUBE  OF  WATER  SITTING  ABOVE  THE 
FLAME. 

Then  ask: 


WHAT  KIND  OF  ENERGY  WILL  BE  GIVEN  OFF  WHEN  WE 
BURN  SOME  FOOD  IN  OUR  CALORIMETER? 


— pr 


IF  HEAT  ENERGY  IS  GIVEN  OFF  FROM  FOOD  BURNING 
IN  YOUR  CALORIMETER,  THEN  WHERE  WOULD  THE  HEAT 
GO? 


—re 


HOW  COULD  WE  MEASURE  HOW  MUCH  OF  THE  HEAT  ENERGY 
GOES  TO  THE  WATER  IN  THE  TEST  TUBE? 


— su 


TEACHING  STRATEGIES 


12"  length  of  string  to  the  top  of  the 
peter. 

I  small  piece  of  masking  tape  on  the  test 

from  the  bottom.    This  will  mark  the 
Level  to  be  used  yfhen  the  food  is  burned. 

the  thermometer  in  the  test  tube.  Make 
le  string  is  hanging  outside  the  can  so 
t  does  not  catch  fire  while  the  food  is 


that  the  calorimeters  are  constructed 
ring  assistance  vdiere  necessary,    you  may  take 
each  team  while  it  is  engaged  in  constructing 
ter.     (Send  any  pictures  to  BSCS  with  the 
this  activity.) 

lisplay  one  of  the  setups  with  the  t^st  tube 
fater  to  the  level  of  the  masking  tape,  and  say 

[•  WE  HAVE  CONSTRUCTED  OUR  CALORIMETERS, 
BE  BURNING  FOOD  ON  THE  WIRE  GRATING 
:  TEST  TUBE  OF  WATER  SITTING  ABOVE  THE 


(D  OF  ENERGY  WILL  BE  GIVEN  OFF  WHEN  WE 
E  FOCX)  IN  OUR  CALORIMETER? 

ENERGY  IS  GIVEN  OFF  FROM  FOOD  BURNING 
CALORIMETER,  THEN  WHERE  WOULD  THE  HEAT 

D  WE  MEASURE  HOW  MUCH  OF  THE  HEAT  ENERGY 
[THE  WATER  IN  THE  TEST  TUBE? 


-ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— construct  calorimeter « 


—predict  heat  energy* 


—respond,  "Air,"  "Can,"  "Water,"  "Up." 


— suggest  using  a  thermometer. 


MATERIALS 


TEACHING  STRATEGIES 


Part  11. 

Project  Slide  3-22  illustrating  sugar  and  pecmuts  being 
burned* 


SUPPOSE  WE  WERE  TO  BURN  A  WHOLE  BAG  OF  PEANUTS, 
(point)  AND  ONE  TEASPOON  OF  SUGAR  (point)  •  WHICH 
WOULD  GIVE  OFF  THE  MOST  ENERGY? 

DOES  THIS  PROVE  PEANUTS  HAVE  MORE  ENERGY  THAN  THE 
SUGAR? 

WHY  NOT? 

HOW  COULD  WE  SHOW  WHICH  KIND  OF  FOOD  DOES  GIVE 
OFF  THE  MOST  ENERGY,  PEANUTS  OR  SUGAR? 

If  the  desired  response  is  not  forthccaning, 
display  the  balance  and  ask: 

HOW  COULD  WE  USE  THIS  TO  HELP  US  SEE  WHICH 
KIND  OF  FOOD  GIVES  OFF  THE  MOST  ENERGY? 


HOW  COULD  WE  MAKE  SURE  WE  HAVE  EQUAL  AMOUNTS 
OF  FOOD  BEFORE  BURNING  THEM? 

HOW  WOULD  WE  USE  THE  BALANCE  AND  WEIGHTS  TO 
WEIGH  EQUAL  AMOUNTS  OF  FOOD? 


Begin  the  experiment  portion  of  the  activity  by  saying: 


Ask: 


TEACHING  STRATEGIES 


ie  3-22  illustrating  sugar  and  peanuts  being 


WE  WERE  TO  BUKN  A  WHOLE  BAG  OF  PEANUTS, 
AND  ONE  TEASPOON  OP  SUGAR  (point)  .  WHICH 
;iVE  OFF  THE  MOST  ENERGY? 

IS  PROVE  PEANUTS  HAVE  MORE  ENERGY  THAN  THE 


LD  WE  SHOW  WHICH  KIND  OF  FOOT  DOES  GIVE 
MOST  ENERGY,  PEANUTS  OR  SUGATv? 

the  desired  response  is  not  forthcoming, 
splay  the  balance  and  ask: 

W  COULD  WE  USE  THIS  TO  HELP  US  SEE  WHICH 
ND  OP  FOOD  GIVES  OFF  THE  MOST  ENERGY? 


^  COULD  WE  MAKE  SURE  WE  HAVE  EQUAL  AMOUNTS 
FOOT  BEFORE  BURNING  THEM? 

*  WOULD  WE  USE  THE  BALANCE  AND  WEIGHTS  TO 
EGH  EQUAL  AMOUNTS  OF  FOOD? 


>eriment  portion  of  the  activity  by  saying: 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-12 


'-predict,  "Peanuts." 
— respond,  "No." 

—^indicate  that  there  are  more  peanuts  than  sugar, 
—suggest  burning  equal  amounts  of  both  foods. 


-recall  weighing  with  the  balance  and  suggest 
weighing  out  and  then  burning  equal  amounts  of 
both  foods. 


—suggest  weighing  the  food,  using  a  balance. 


-suggest  putting  a  certain  number  of  weights 
in  one  balance  pan  and  adding  food  to  the  other 
until  it  baleuices. 


ACTIVITY  3-12 


MATERIALS 


Ot*t   nm$  

mn           wi             %nn  «n» 

tntt 

HWIMtwatMHM 

s 

llde 

3-23 

Worksheet  3-13 


ERIC 


TEACHING  STRATEGIES 


YOUR  SUGGESTIONS  FOR  WEIGHING  WERE  GOOD,  BUT  SO 
THAT  WE  ARE  ALL  TESTING  THE  FOODS  IN  THE  SAME 
WAYr  LET'S  USE  THREE  BEADS,  OR  WEIGHTS,  AS  THE 
AMOUNT  THAT  WE  WILL  USE  EACH  TIME. 

Have  the  students  weigh  the  foods  they  will  burn  by  put- 
ting three  beads,  or  weights,  on  one  pan  and  balcuice  that 
with  a  portion  of  each  food  they  are  to  test.  Instruct 
them  to  start  with  a  larger  amount  of  food  and  gradually 
remove  small  portions  until  the  food  balances  the  weight. 
If  the  foods  will  not  be  burned  until  the  next  day 
distribute  beakers  or  other  small  containers  to  each 
team  to  put  their  weighed  poition  of  food  in. 


Ask: 


WHY  DO  WE  NEED  TO  USE  EQUAL  AMOUNTS  OF  EACH 
FOOD? 


Part  III. 

Pass  O  Worksheet  3-13  to  students.    Project  slide  3-23 
of  WoxL  iheet  3-13  and  explain  how  it  is  to  be  used.  Points 
to  be  emphasized: 

1.  Write  down  the  names  of  the  foods  to  be  tested. 

2.  Distribute  a  beaker  of  tap  water  to  each  group 
and  an  empty  beaker  in  which  to  empty  the  heated 
water  after  each  experiment. 

3.  Check  and  record  the  temperature  of  the  water 
in  the  test  tube  before  burning  each  food. 


TEACHING  STRATEGIES 


IGGESTIONS  FOR  WEIGHING  WERE  GOOD,  BUT  SO 

ARE  ALL  TESTING  THE  FOODS  IN  THE  SAME 
[T'S  USE  THREE  BEADS,  OR  WEIGHTS,  AS  THE 
^HAT  WE  WILL  USE  EAUI  TIME. 

Ldents  weigh  the  foods  they  will  burn  by  put- 
^ads,  or  weights,  on  one  pan  and  balance  that 
.on  of  each  food  they  are  to  test.  Instruct 
rt  with  a  larger  amount  of  food  and  gradually 
portions  until  the  food  balances  the  weight. 
;  will  not  be  burned  until  the  next  day 
)eakers  or  other  small  containers  to  each 
their  weighed  portion  of  food  in. 


WE  NEED  TO  USE  EQUAL  AMOUNTS  OF  EACH 


ANTICIPATED  STUDENT  BEHAVIORS 


Stu  jnts: 


— weigh  equal  portions  of  food. 


— recall  slide  of  peanuts  and  sugar  and  respond,  "In 
order  to  have  a  good  test,"  "To  get  the  right 
amounts  of  energy." 


TIME 


rksheet  3-13  to  students.    Project  Slide  3-23 

t  3-13  and  explain  how  it  is  to  be  used.  Points 
dized: 

dovm  the  names  of  the  foods  to  be  tested. 

ibute  a  beaker  of  tap  water  to  each  group 
a  empty  beaker  in  which  to  empty  the  heated 
[after  each  experiment. 

and  record  the  temperature  of  the  water 
*  labe  before  burning  each  food. 

L  ERIC  


TEACHING  STRATEGIES 


Temperatures  are  to  be  recorded  in  degrees 
Fahrenheit. 

4.  Record  the  temperature  of  the  water  immediately 
after  the  food  is  burned  (as  much  as  it  can  be). 
Scxnetimes  the  flames  may  go  out  prematurely.  The 
food  needs  to  be  reignited  in  such  cases. 

5.  Calculate  the  change  of  temperature  by  subtracting 
the  starting  temperature  from  the  temperature  after 
burning.    This  can  be  done  after  each  test  or  af^er 
all  tests  ^re  completed. 

Demonstrate  the  procedure  for  using  the  calorimeter  by 
giving  the  following  directions  for  burning  foods  to 
the  students  while  actually  carrying  them  out  yourself. 

1.  LAY  DOWN  A  SHEET  OF  ALUMINUM  FOIL  M^D  SET  THE 
WIRE  GRATING  IN  THE  MITOLE. 

2.  FILL  THE  TEST  TUBE  WITH  3  INCHES  OF  WATER  (to 
the  tape  line).     INSERT  THE  THERMOMETER  INTO 
THE  TEST  TUBE.     PLACE  THE  TEST  TUBE  IN  POSITION 
ON  THE  CAN  AND  HAVE  THE  CAN  AND  TEST  TUBE 
SITTING  TO  ONE  SIDE  READY  TO  PLACE  OVER  THE 
BURNING  FOOD. 

3.  PLACE  THE  WEIGHED  PORTION  OF  FOOD  TO  BE  TESTED 
IN  A  SMALL  PILE  ON  THE  CENTER  OF  THE  GRATING. 

4.  LIGHT  THE  FOOD  BY  HOLDING  A  BURNING  MATCH 
UNDER  THE  FOOD  ON  THE  GRATE. 

Since  some  of  the  foods  eu:e  at  first  difficult  to  ignite, 
it  is  recommended  that  long  fireplace  matches  be  used. 

5.  WHEN  THE  FOOD  HAS  BEGUN  TO  BURN  ON  ITS  OWN, 
CAREFULLY  PLACE  THE  CALORIMETER  OVER  THE 
GRATING  SO  THAT  THE  TEST  TUBE  IS  DIRECTLY 
ABOVE  THE  BURNING  FOOD. 


TEACHING  STRATEGIES 


sratures  are  to  be  recorded  in  degrees 
^nheit • 

rd  the  temperature  of  the  water  immediately 

I  the  food  is  burned  (as  much  as  it  can  be) . 
:imes  the  flames  may  go  out  prematurely.  The 
needs  to  be  reignited  in  such  cases. 

ilate  the  change  of  temperature  by  subtracting 
starting  temperature  frcMn  the  temperature  after 
Lng.    This  can  be  done  after  each  test  or  after 
:ests  are  ccnnpleted.  ^ 

i  the  procedure  for  using  the  calorimeter  by 
following  directions  for  burning  foods  to 
:s  while  actually  carrying  them  out  yourself. 

lY  down  a  sheet  of  aluminum  foil  and  set  the 
re  grating  in  the  mimdle. 

II  the  test  tube  with  3  inches  of  water  (to 

le  tape  line).     INSERT  THE  THERMOMETER  INTO 
E  TEST  TUBE.     PLACE  THE  TEST  TUBE  IN  POSITION 

THE  CAN  AND  HAVE  THE  CAN  AND  TEST  TUBE 
TTING  TO  ONE  SIDE  READY  TO  PLACE  OVER  THE 
RNING  FOOD. 

ACE  THE  WEIGHED  PORTION  OF  FOOD  TO  BE  TESTED 
A  SMALL  PILE  ON  THE  CENTER  OF  THE  GRATING. 

GHT  THE  FOOD  BY  HOLDING  A  BURNING  MATCH 
DER  THE  FOOD  ON  THE  GRATE. 

of  the  foods  are  at  first  difficult  to  ignite, 
mended  that  long  fireplace  matches  be  used. 

EN  THE  FOOD  HAS  BEGUN  TO  BURN  ON  ITS  OWN, 
REFULLY  PLACE  THE  CALORIMETER  OVER  THE 
I^TING  SO  THAT  THE  TEST  TUBE  IS  DIRECTLY 
3VE  THE  BURNING  FOOD. 

ERIC  


ANTICIPATED  STUDENT  BEHAVIORS 


TEACHING  STRATEGIES 


6.  ALKW  THE  FOOD  TO  BURN  AS  COMPLETELY  AS  POSSIBLE. 
IT  MAY  BE  NECESSARY  TO  REMOVE  THE  CALORIMETER 
BRIEFLY  TO  RELIGHT  THE  FOOD. 

7.  USING  THE  STRING,  REMOVE  THE  THERMOMETER  AND 
QUICKLY  READ  THE  TEMPERATURE  AND  RECORD  IT  ON 
THE  WORKSHEET. 

Instruct  students  that  the  procedure  is  the  same  for  other 
foods.    Remind  students  to  start  each  test  with  a  new 
supply  of  tap  water.    Be  sure  to  fill  the  tube  to  tape 
mark  to  insure  that  an  equal  amount  of  water  is  used  for 
each  test. 

Stress  the  importance  of  taking  and  recording  the 
temperature  of  the  water  at  the  beginning  of  each 
test. 

Now  allow  them  to  begin  testing  foods.    Be  prepared  to 
give  help  to  each  team  when  necessary.    You  may  photograph 
students  while  they  are  engaged  in  testing  the  foods. 
(Send  any  photos  to  the  BSCS  office  with  your  feedback 
forms  for  this  activity.    Don't  forget  to  label  photos.) 

As  teams  finish  testing  a  particular  food,  encourage 
students  to  discuss  and  compare  their  data  and  try  to 
account  for  any  apparent  differences.    Such  things  as 
differing  amounts  of  food,  different  beginning  tempera* 
tures,  and  having  the  flame  go  out  and  have  to  be  reignited 
may  be  factors  causing  variation.    Students  will  need  help 
in  finding  the  amount  of  temperature  chcUige.    It  is  this 
information  that  should  be  ccxnpared. 

Part  IV. 

After  the  data  has  been  collected  and  discussed,  ask: 

IF  YOU  WANTED  A  FOOD  THAT  WOULD  SUPPLY  A  LOT  OF 
ENERGY,  OR  "GO  POWER,"  WHICH  OF  THE  FOODS  YOU 
BURNED  WOUU)  YOU  CHOOSE? 


TEACHING  STRATEGIES 


X)W  THE  FOOD  TO  BURN  AS  COMPLETELY  AS  POSSIBLE. 
MAY  BE  NECESSARY  TO  REMOVE  THE  CALORIMETER 
jEFLY  TO  RELIGHT  THE  FOOD. 

F  

[NG  THE  STRING,  REMOVE  THE  THERMOMETER  AND 
[CKLY  READ  THK  TEMPERATURE  AND  RECORD  IT  ON 
I  WORKSHEET. 

idents  that  the  procedure  is  the  same  for  other 
Jid  students  to  start  each  test  with  a  new 
iE  !i^£££'    ®®  sure  to  fill  the  tube  to  tape 
ire  that  an  equal  amount  of  water  is  used  for 


mportance  of  taking  and  recording  the 
of  the  water  at  the  beginning  of  each 


,ish  testing  a  particular  food,  encourage 
discuss  and  cwnpare  their  data  and  try  to 
any  apparent  differences.    Such  things  as 
ounts  of  food,  different  beginning  tempera- 
aving  the  flame  go  out  and  have  to  be  reignited 
rs  causing  variation.    Students  will  need  help 
he  amount  of  temperature  change.    It  is  this 
that  should  be  compared. 


ta  has  been  collected  and  discussed,  ask: 

WANTED  A  POOD  THAT  WOULD  SUPPLY  A  LOT  OF 
OR  "GO  POWER,"  WHICH  OP  THE  FOODS  YOU 
W      O    U  CHOOSE? 

^mc  
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students: 


-choose  the  one  which  had  caused  the  greatest 
temperature  changes. 


em  to  begin  testing  foods.    Be  prepared  to 

each  team  when  necessary,    you  may  photoqraph 
le  they  are  engaged  in  testing  the  foods, 
otos  to  the  BSCS  office  with  your  feedback 
is  activity.    Don't  forget  to  label  photos.) 


-engage  in  food  testing  process. 


MATERIALS 
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WHAT  IN  THE  EXPERIMENT  MADE  YOU  THINK  (food  chosen) 
HAS  THE  MOST  "GO  POWER"? 


CAN  ANYONE  TELL  !C  WHAT  WORD  WE  USE  TO  DESCRIBE 
THE  AMOUNT  OF  ENERGY  IN  FOODS? 

Students  may  or  may  not  be  familiar  with  the  term 
"calorie."    while  they  have  probably  heard  the  term 
associated  with  food,  it  is  unlikely  that  they  understand 
the  word's  mecuiing. 


If  the  students  do  not  suggest  the  word 
calorie,  ask; 

HAVE  ANY  OF  YOU  EVER  BEEN  ON  A  DIET?  OR  KNOW 
SC^ONE  WHO  IS  ON  ONE? 


WHAT  DOES  A  PERSON  ON  A  DIET  HAVE  TO  COUNT 
CAREFULLY? 


Then  say: 

THE  TERM  "CALORIE"  IS  USED  TO  DESCRIBE  THE  AMOUNT 
OF  ENERGY  IN  FOODS. 

Write  "calorie"  on  the  board. 

Distribute  calorie  booklets  and  say: 

SCIENTISTS  USED  CALORIMETERS  THAT  ARE  FANCIER  AND 
MORE  ACCURATE  THAN  OURS  TO  MEASURE  THE  AMOUNT  OF 
HEAT  ENERGY  GIVEN  OFF  WHEN  FOOD  IS  BURNED.  THIS 
HEAT  ENERGY,  OR  THE  NUMBER  OF  CALORIES  IS  LISTED 
IN  THE  BOOK  THAT  WAS  JUST  GIVEN  TO  YOU.     WE  CAN 
USE  THIS  BOOK  TO  LOOK  UP  THE  NUMBER  OF  CALORIES 
IN  MOST  OF  THE  FOODS  THAT  WE  EAT. 


ERIC 


L 


TEACHING  STRATEGIES 


IN  THE  EXPERIMENT  MADE  YOU  THINK  (food  chosen) 
HE  MOST  "GO  POWER"? 


NYONE  TELL  ME  WHAT  WORD  WE  USE  TO  DESCRIBE 
MOUNT  OF  ENERGY  IN  FOODS? 

ay  or  may  not  be  familiar  with  the  term 
While  they  have  probably  heard  the  term 
with  food,  it  is  unlikely  that  they  understand 
meaning. 

If  the  students  do  not  suggest  the  word 
calorie,  ask: 

HAVE  ANY  OF  YOU  EVER  BEEN  ON  A  DIET?    OR  KNOW 
SOMEONE  WHO  IS  ON  ONE? 


WHAT  DOES  A  PERSON  ON  A  DIET  HAVE  TO  COUNT 
AREFULLY? 


PRM  "CALORIE"  IS  USED  TO  DESCRIBE  THE  AMOUNT 
ERGY  IN  FOODS. 

orie"  on  the  board. 

calorie  booklets  and  say: 

riSTS  USED  CALORIMETERS  THAT  ARE  FANCIER  AND 
ACCURATE  THAN  OURS  TO  MEASURE  THE  AMOUNT  OF 
ENERGY  GIVEN  OFF  WHEN  FOOD  IS  BURNED.  THIS 
•ENERGY,  OR  THE  NUMBER  OF  CALORIES  IS  LISTED 
3  BOOK  THAT  WAS  JUST  GIVEN  TO  YOU.     WE  CAN 
IIS  BOOK  TO  LOOK  UP  THE  NUMBER  OF  CALORIES 
!T  OF  THE  FOODS  THAT  WE  EAT. 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


ACTIVITY  3-12 
® 


-associate  a  greater  temperatiire  cheuige  with  a 
greater  release  of  stored  energy* 


— may  or  may  not  respond,  "Calorie." 


-indicate  knowing  a  friend  or  relative  who  has 
dieted. 


— respond,  "Calories.' 


AQIVITY  3-12 


MATERIALS 


TEACHING  STRATEGIES 


After  students  have  held  ample  time  to  page  through  and 
examine  the  book,  say: 

LET*S  NOW  LOOK  UP  THE  NUMBER  OP  CALORIES  IN 
ONE  OP  THE  FOODS  THAT  WE  BURNED.    FIRST,  HOW 
MANY  CALORIES  ARE  IN  WALNUTS? 

Write  the  word  "walnuts"  on  the  board  and  assist  the 
students  in  locating  the  nxamber  of  calories.    Write  it  on 
the  chalkboard  also. 


Have  the  students  suggest  other  foods  the  class  can  look 
up  and  add  these  to  the  list  on  the  board. 

Remind  students  that  the  number  of  calories  refers  to  a 
certain  portion  of  that  food,  usually  the  amount  in  one 
serving  that  we  would  eat. 

Conclude  by  asking: 

CALORIES  REFER  TO  THE  AMOUNT  OP  ENERGY  IN  FOODS. 
DO  ALL  OP  THE  FOODS  WE  EAT  CONTAr.N  THE  SAME  AMOUNT 
OP  ENERGY? 


Collect  Worksheet  3-13  and  tabulate  the  information  on 
Tallysheet  3-6. 


TEACHING  STRATEGIES 


dents  have  had  ample  time  to  page  through  and 
he  book,  say: 

r 

S  NOW  LOOK  UP  THE  NUMBER  OF  CALORIES  IN 
OF  THE  FOODS  THAT  WE  BURNED.     FIRST,  HOW 
CALORIES  ARE  IN  WALNUTS? 

word  "walnuts"  on  the  board  and  assist  the 
in  locating  the  number  of  calories.    Write  it  on 
bo  surd  also* 


students  suggest  other  foods  the  class  can  look 
i  these  to  the  list  on  the  board. 

iidents  that  the  number  of  calories  refers  to  a 
Drtion  of  that  food,  usually  the  amount  in  one 
tiat       would  eat« 

by  asking: 

RIES  REFER  TO  THE  AMOUNT  OF  ENERGY  IN  FOODS. 
LL  OF  THE  FOODS  WE  EAT  CONTAIN  THE  SAME  AMOUNT 
NERGY? 


orksheet  3-13  and  tabulate  the  information  on 
t  3-6. 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-look  up  the  word  walnut  md  the  amount  of  calories 
walnuts  contain. 


—look  up  suggested  foods. 


-recall  the  experiment  with  the  calorimeter 
and  infer  that  different  foods  have  different 
amounts  of  energy. 
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Ui  TSEnvironment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  B  OBJECTIVES: 

1#    Recognize  that  food  is  our  main  source  of 
energy, 

3.    Determine  that  different  foods  have 
different  amounts  of  energy • 

5.    Realize  that  maintaining  one's  health 
requires  eating  foods  which  fulfill 
nutritional  needs  in  addition  to  energy 
needs. 


Activity  3-13.    A  Winner  Is  "Full  And  Healthy" 

Jt  hcu>  been  o/^tabtUhzd  Xn  thz  p^cvloiu  acjUvHy  that 
diiivmvt  ioo(L  give  oU  di^^oAent  amounts  heat 
(eneAgy)  urfien  faoAned.    The  UvdonU  have  IzoAmd  that 
thz  icizntl^ic  toJtm  appJUzd  to  thz  imit  znz^y 
thz  caZonlz.    In  ondz^  to  avoid  thz  6tudzntU  mongly 
a660CAjating  kigh  cjolonlc  contznt  with  thz  vaZuz  OjJ 
a  ^ood,  it  i6  nzcLZ(i6aAjy  to  intAoducz  ^o/l  6otnz,  and 
^zin^o^z  ^OK  othzu,  thz  conczpt  o^  a  balanczd  dizt. 
Playing  thz  Full  and  Healthy  gomz  pKovido/^  thz  ^tudznt 
with  thz  opponXunlty  to  ^zlzct  ^ood  ^Kom  thz  (JouA  ba6ic 
^ood  gKoap6.    Jt  wiZl  bzaomz  appa/iznt  ^^om  thz  gomz  that 
thz  cJiUvUa  ioK  a  hzalth^ui  di^t  indUidu  moKZ  than 
caJtoHits. 


MATERIALS 


TEACHING  STRATEGIES 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

B  OBJECTIVES: 

1.    Recognize  that  food  is  our  main  source  of 
energy. 

3.    Determine  that  different  foods  have 
different  amounts  of  energy. 

5.    Realize  that  maintaining  one's  health 
requires  eating  foods  which  fulfill 
nutritional  needs  in  addition  to  energy 
needs. 


TEACHING  STRATEGIES 


-13.    A  Winner  Is  "Full  And  Healthy" 

n  tiitabtUhcd  in  thz  p^zvioiU  activity  that 
^oocU  give  OjJiJ  diiivioyit  amounts  he.at 
hon  bu/incd.    Tfie  ^tudmts  have.  IzoAned  that 
iiic  tzm  applied  to  the  unit  oi  enen^y  ij> 

In  ondoA  to  avoid  the  ^tudmtU  mongty 
g  high  colonic  content  mth  the  value  o^ 
iSi  nece^^oAy  to  introduce  ^oK  6ome,  and 
iJo/i  otheu,  the  concept  o^  a  batanced  diet, 
e  Full  and  Healthy  game  pHjovidu  the  student 
ppoKtwntty  to  select  ^ood  ^nom  the  ^ouA  ba^ic 
6.    It  w^iiZ  become  apparent  i^om  thd  game  that 
ia  iofi  a  healthful  diet  indlude^  mofie  than 


UNIT  III. 


CORE  B. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

ENERCY  IN  FOOD 


BSCS 


ACTIVITY  3-13.    A  WINNER  IS  "FULL 
AND  HEALTHY" 


ANTICIPATED  STUDENT  BEHAVIORS 


Kt  the  end  o^  thU  activity,  each  4>tudent  4fioa£d: 

"have  played  both  va/Liation^  o^  the  Full  and 

Healthy  game, 
"have  ^elt  4^acce66iul  and  enjoyed  the  game, 
"have  seconded  on  the  ^cjofie  6heet  {Wonk4iheet 

3-14)  what  iood  gxoup  KequiAementti  he  ha^ 

^atU^ied. 

-'-have  identified  the  fou/i  basic  food  groups  and  hof/o 
many  6enving6  he  4ihould  eat  each  day  ({^om  each 
ghjoiip. 

"have  fiecognized  that  to  fulfill  food  g^oup 
n^equOiomentt  i6  mofie  important  than  i^hat  individual 
meal6  themselves  consist  of. 

"have  njecogntzed  that  a  healthful  diet  consists  of 
moKe  than  just  calohies. 


ACTIVITY  3-13 
® 


MATERIALS 


Deck  of  full  and  HejoJUhy  cards 
per  group  of  four  students 
1  Chart  of  four  food  groups 
Book,  CatoKlt  CoWfitOA 
Slide  3-24 
Slide  3-25 
Worksheet  3-14 
Slide  >26 
*35nin  Slide  projector 
Worksheet  3-15 
Slide  3-27 


Slide  3-24 


*Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


Teacher  Preparation; 

Select  a  place  to*  display  the  food  group  chart.    Do  not, 
however,  present  the  chart  to  the  students  until  the 
appropriate  time  in  the  teaching  strategy. 

Begin  the  activity  by  reviewing  %^at  a  calorie  is  as 
developed  in  Activity  3-12.  Say: 

IN  OUR  LAST  ACTIVITY  WE  OBSERVED  TEMPERATURE 
CHANGES  WHEN  DIFFERENT  FOCX)S  WERE  BURNED.  WE 
LEARNED  THAT  WHEN  SPEAKING  OF  THESE  DIFFERENCES, 
FOOD  SCIENTISTS  USE  THE  TERM  CALORIE. 

Then  ask: 

WHO  CAN  REMEMBER  AND  CAN  TELL  THE  CLASS  WHAT 
A  CALORIE  IS? 


Project  Slide  3-24  showing  a  chocolate  bar  and  ask: 

DOES  THIS  CHOCOLATE  BAR  HAVE  LOTS  OF  CALORIES, 
OR  ENERGY? 


Whether  or  not  students  recognize  that  chocolate  bars  are 
high  in  energy,  ask: 

WHAT  COULD  WE  DO  TO  FIND  OUT  HOW  MANY  CALORIES 
ARE  IN  A  CHOCOLATE  BAR? 


TEACHING  STRATEGIES 


para t ion: 

ace  to  display  the  food  group  chart.    Do  not, 
esent  the  chart  to  the  students  until  the 
time  in  the  teaching  strategy « 

ctivity  by  reviewing  irtiat  a  calorie  is  as 
n  Activity  3-12.  Say: 

LAST  ACTIVITY  WE  OBSEFVED  TEMPEPATURE 
5  WHEN  DIFFERENT  FOODS  WERE  BURNED.  WE 
D  THAT  WHEN  SPEAKING  OF  THESE  DIFFERENCES, 
C:iENTISTS  USE  THE  TERM  CALORIE. 


H  REMEMBER  AND  CAN  TELL  THE  CLASS  WHAT 
RIE  IS? 


de  3-24  showing  a  chocolate  bar  and  ask: 

nS  CHOCOLATE  BAR  HAVE  LOTS  OF  CALORIES, 
RGY? 


not  students  recognize  that  chocolate  bars  are 
rgy,  ask: 

3ULD  WE  DO  TO  FIND  OUT  HOW  MANY  CALORIES 
A  CHOCOLATE  BAR? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-recall  that  a  calorie  refers  to  the  amount  of 
energy  in  food. 


-may  or  may  not  respond  by  indicating  candy  bars 
are  high  in  caloxics  (energy). 


-suggest  burning  in  a  calorimeter;  some  may  want 
to  look  this  information  up  in  the  calorie  book. 


MATERIALS 


TEACHING  STRATEGIES 


If  some  suggest  bxirning  but  not  checking  the 
calorie  book,  say; 

CHOCOLATE  IS  ONE  OF  THE  FOODS  THAT  WILL  NOT 
BURN  PROPERLY  IN  OUR  CALORIMETER.  FOOD 
SCIENTISTS  HAVE  BEEN  ABLE  TO  BURN  IT  WITH  THE 
SPECIAL  CALORIMETERS  THEY  USE  AND  HAVE  FIGURED 
OUT  HOW  MANY  CALORIES  A  CHOCOLATE  BAR  HAS. 
WHERE  COULD  WE  LOOK  TO  FIND  OUT  SUCH  INFORMATION? 


Select  a  student  to  look  up  "chocolate  bar"  and  tell  the 
class  the  number  of  calories  (250) .    Write  on  the 
chalkboard: 

"Chocolate  Bar  =  250  calories" 

Project  Slide  3-25  of  teenager  sitting  at  a  table  on  which 
is  a  plate  full  of  chocolate  bars. 


Ask: 


DO  YOU  THINK  A  PERSON  WOULD  BE  A  HEALTHY 
PERSON  IF  HE  ATE  A  MEAL  LIKE  THIS? 


WHY  WOULDN'T  THIS  MEAL  MAKE  HIM  HEALTHY?  IT 
HAS  LOTS  OF  CALORIES  AND  ENERGY. 


Now  ask: 


WHEN  YOU  EAT  OR  PLAN  A  MEAL^  WHAT  SHOULD  YOU 
THINK  ABOUT  BESIDES  JUST  ENERGY? 


TEACHING  STRATEGIES 


If  some  suggest  burning  but  not  checking  the 
calorie  book,  say: 

biOCOLATE  IS  ONE  OF  THE  FOODS  THAT  WILL  NOT 
BURN  PROPERLY  IN  OUR  CALORIMETER.  rOOD 
SCIENTISTS  HAVE  BEEN  ABLE  TO  BURN  IT  WITH  THE 
SPECIAL  CALORIMETERS  THEY  USE  AND  HAVE  FIGURED 
OUT  HOW  MANY  CALORIES  A  CHOCOLATE  BAR  HAS. 
WHERE  COULD  WE  LOOK  TO  FIND  OUT  SUCH  INFORMATION? 


tudent  to  look  up  "chocolate  bar**  cuid  tell  the 
number  of  calories  (250) .    Write  on  the 


Dlate  Bar  =  250  calories" 

ide  3-25  of  teenager  sitting  at  a  table  on  which 
full  of  chocolate  bars. 


J  THINK  A  PERSCW  WOULD  BE  A  HEALTHY 
M  IF  HE  ATE  A  MEAL  LIKE  THIS? 


3ULDN»T  THIS  MEAL  MAKE  HIM  HEALTHY? 
yrS  OF  CALORIES  AND  ENERGY. 


IT 


^OU  EAT  OR  PLAN  A  MEAL,  WHAT  SHOULD  YOU 
ABOUT  BESIDES  JUST  ENERGY? 


-ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


sACTIVITY  3-13 
® 


— recall  the  calorie  book  and  suggest  looking  up 
the  information  there. 


-recall  what  they  have  heard  or  learned  previously 
and  respond,  "No." 


-respond  with  comments  such  as,  "Too  much  candy 
isn't  good  for  you,"  "You'll  get  fat,"  "You'll 
get  pimples,"  "No  vitamins,"  etc. 


-respond  by  naming  a  variety  of  foods,  or 
vitamins,  minerals,  etc. 


ACTIVITY  3-13 

(fio 


TEACHING  STRATEGIES 


Display  the  food  group  chart  (refer  to  Diagram  3-8)  and 
say: 

TO  STAY  HEALTHY,  WE  NEED  TO  EAT  SEVERAL  DIFFERENT 
KINDS  OF  FOOD  EACH  DAY,  FOOD  SCIENTISTS  HAVE 
FOUND.     THE  FOODS  WE  EAT  HAVE  BEEN  DIVIDED 
INTO  FOUR  GROUPS. 

Point  to  the  MEAT  group  on  the  chart  and  say: 

THESE  FOODS  GIVE  US  ENERGY  PLUS  LOTS  OF 
PROTEIN.     (Write  protein  on  the  chalkboard.) 
YOU  CAN  SEE  THIS  GROUP  INCLUDES  MEAT,  BUT 
THERE  ARE  ALSO  THINGS  RICH  IN  PROTEIN  THAT 
COULD  BE  SUBSTITU1*ED  FOR  MEAT.     THIS  GROUP 
IS  IMPORTANT  BECAUSE  IT  HELPS  US  BUILD 
AND  REPAIR  DIFFERENT  THINGS  IN  OUR  BODIES, 
LIKE  MUSCLES  AND  SKIN. 

Have  one  or  several  students  come  to  the  chart  and  name 
the  various  foods  pictured  in  the  meat  group. 


Now  say: 


TO  BE  HEALTHY  WE  NEED  TO  EAT  AT  LEAST  TWO 
SERVINGS  EACH  DAY  OF  THE  FOODS  IN  THIS  GROUP, 
DOES  ANYONE  KNOW  HOW  MUCH  A  SERVING  IS? 


A  SERVING  IS  THE  AMOUNT  OF  ANY  FOOD  MOST 
PEOPLE  WOULD  EAT  DURING  ONE  MEAL. 


Point  to  the  MILK  group  and  say: 


THIS  GROUP  IS  IMPORTANT  BECAUSE  IT  GIVES  US 
ENERGY  AND  HELPS  OUR  BODY  TO  GROW  STRONG 
BONES  AND  TEETH.     IN  THIS  GROUP  YOU  CAN  SEE 
MILK  AND  FOODS  MADE  FROM  MILK. 


TEACHING  STRATEGIES 


e  food  group  chart  (refer  to  Diagram  3«-d)  and 

healthy,  we  need  to  eat  several  different 
of  food  each  day,  food  scientists  have 

the  foods  we  eat  have  been  divided 
four  groups. 

he  MEAT  group  on  the  chart  and  say: 

FOODS  GIVE  US  ENERGY  PLUS  LOTS  OF 
IN.     (Write  protein  on  the  chalkboard.) 
AN  SEE  THIS  GROUP  INCLUDES  MEAT,  BUT 
ARE  ALSO  THINGS  RICH  IN  PROTEIN  THAT 
BE  SUBSTITUTED  FOR  MEAT.     THIS  GROUP 
PORTANT  BECAUSE  IT  HELPS  US  BUILD 
EPAIR  DIFFERENT  THINGS  IN  OUR  BODIES, 
MUSCLES  AND  SKIN. 

r  several  students  come  to  the  chart  cmd  name 
5  foods  pictured  in  the  meat  group* 


HEALTHY  WE  NEED  TO  EAT  AT  LEAST  TWO 
NGS  EACH  DAY  OF  THE  FOODS  IN  THIS  GROUP. 
ANYONE  KNOW  HOW  MUCH  A  SERVING  IS? 


VING  IS  THE  AMOUNT  OF  ANY  FOOD  MOST 
E  WOULD  EAT  DURING  ONE  MEAL. 


he  MILK  group  and  say: 


GROUP  IS  IMPORTANT  BECAUSE  IT  GIVES  US 
^  AND  HELPS  OUR  BODY  TO  GROW  STRONG 

AND  TEETH.     IN  THIS  GROUP  YOU  CAN  SEE 

\m  FOODS  MADE  FROM  MILK. 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Stiidents : 


— come  to  the  chart  and  identify  foods. 


-suggest,  "Enough  for  just  one  meal,"  "Just  a 
little,"  "Enough  to  fill  you  up." 


TEACHING  STRATEGIES 


(student's  name)  ,  WOULD  YOU  COME  TO  THE 
CHART  AND  NAME  WHAT  IS  IN  THIS  GROUP? 

FROM  THIS  GROUP  WE  SHOULD  ALSO  EAT  TWO 
SERVINGS  EACH  DAY. 

Point  to  the  FRUIT-VEGETABLE  group  and  say: 

FRUITS  AND  VEGETABLES  ARE  IMPORTANT  BECAUSE 
THEY  CONTAIN  VITAMINS  AND  MINERALS  NOT  IN 
THE  MEAT  OR  MILK  GROUP  THAT  WE  NEED  TO 
STAY  HEALTHY,  AND  THEY  HELP  US  DIGEST  ALL 
OUR  FOCX)*     THERE  IS  SOME  ENERGY  IN  FRUITS 
AND  VEGETABLES,  T00« 

(Student's  name) ,  NAME  THE  FOODS  IN  THIS 
GROUP  PLEASE, 

If  students  ask  abwt  vitamins  and  minerals,  explain  that 
while  they  are  some  times  referred  to  as  food  they  do  not 
give  us  energy.    They  are,  however,  stabstances  found  in 
small  amounts  in  the  food  we  eat  v;hich  help  our  bodies 
work  properly. 

Then  say: 

EACH  OF  US  SHOULD  EAT  FOUR  SERVINGS  OF  FCODS 
FROM  THIS  GROUP  EACH  DAY* 

Point  to  the  BREAD  AND  CEREAL  group  and  say: 

THIS  LAST  GROUP  ALSO  SUPPLIES  US  WITH  CERrAlN 
VITAMINS  AND  MINERALS,  BUT  MOSTLY  THESE  FOODS 
ARE  EATEN  BECAUSE  THEY  GIVE  US  ENERGY. 

(Student's  name)  ,  NAME  THE  FOODS  IN  THIS  GROUP 
PLEASE. 


TEACHING  STRATEGIES 


dent's  name) ,  WOULD  YOU  COME  TO  THE 
r  AND  NAME  WHAT  IS  IN  THIS  GROUP? 

i 

^THIS  GROUP  WE  SHOULD  ALSO  EAT  TWO 
INGS  BACH  DAY. 

the  FRUIT -^VEGETABLE  group  and  say: 

rs  AND  VEGETABLES  ARE  IMPORTANT  BECAUSE 
CONTAIN  VITAMINS  AND  MINERALS  NOT  IN 

mPiT  OR  MILK  GROUP  THAT  WE  NEED  TO 
HEALTHY,  AND  THEY  HELP  US  DIGEST  ALL 

roOD.    THERE  IS  SCm  ENERGY  IN  FRUITS 

i/EGETABLES,  T00« 

aenfs  name) ,  NAME  THE  FOOTS  IN  THIS 
?  PLEASE « 

bs  ask  about  vitamins  and  minerals,  explain  that 
/  are  sometimes  referred  to  as  food  they  do  not 
lergy*    They  are,  however,  substances  found  in 
ants  in  the  food  %^  eat  which  help  our  bodies 
erly. 


OF  US  SHOULD  EAT  FOUR  SERVINGS  OF  Ft^ODS 
THIS  GROUP  EACH  DAY* 

the  BREAD  AND  CEREAL  group  and  says 

LAST  GROUP  ALSO  SUPPLIES  US  WITH  CERIAIN 
4INS  AND  MINERALS,  BUT  MOSTLY  THESE  FOODS 
SATEN  BECAUSE  THEY  GIVE  US  ENERGY. 

ient*s  name) ,  NAME  THE  FOOTS  IN  THIS  GROUP 
5E,- 


ERLC 
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ANTICIPATED  STUDENT  BEHAVIORS       \  ACTIVITY  3-13 

 — — \  © 

Students: 

— name  foods  in  milk  group  •  \. 


—name  foods  in  fruit  and  vegetable  groups. 


*^ame  the  foods  pictured  in  the  bread  and  cereal 


group* 


/ 


AaiVITY  3-13 


MATERIALS 


mimSmSmtm 

- 

- 

mi  1 

i 

■  '  ■ 

1 

Slida  3-26 
NorkshMt  3-14 


ERIC 


TEACHING  STRATEGIES 


Then  say: 

EACH  OF  US  SHOULD  ALSO  EAT  FOUR  SERVINGS  OF 
FOODS  FROM  THIS  GROUP  EACH  DAY. 

It  should  be  emphcisized  that  all  four  food  groups  supply 
energy,  but  that  each  group  supplies  additional 
ingredients  that  are  essential  to  health. 

Now  say: 

THERE  ARE  A  NUMBER  OF  FOODS  THAT  WE  EAT  THAT 
ARE  HIGH  IN  ENERGY  BUT  HAVE  LITTLE  OR  NO 
HEALTH  VALUE.     WE  WILL  CALL  THIS  GROUP  THE 
"X-RATED"  GROUP. 

WHAT  FOODS  DO  YOU  THINK  MIGHT  BELONG  IN  THE 
X-RATED  GROUP? 

Now  say: 

TO  BE  FULL  AND  HEALTHY  EACH  DAY  YOU  NEED  AT 
LEAST  TWO  SERVINGS  OF  MEAT  OR  MEAT  SUBSTITUTES, 
TWO  SERVINGS  OF  MILK  OR  MILK  PRODUCTS,  FOUR 
SERVINGS  OF  FRUITS  AND  VEGETABLES,  AND  FOUR 
OF  BREADS  AND  CEREALS.     IF  YOU  CHOOSE  THE  RIGHT 
KINDS  OF  FOODS  IN  THE  RIGHT  AMOUNTS,  YOU  CAN 
BE  A  WINNER  IN  THE  fULL  ANV  HEALTHY  GAME. 
LET'S  TAKE  SOME  TIME  NOW  TO  PLAY  THIS  GAME. 

Divide  the  class  into  groups  of  three  or  four  and 
distribute  a  deck  of  fuZZ  and  HOjOiltky  cards  to  each 
group.    Every  player  should  also  receive  a  score  sheet. 
Worksheet  3-14. 

Project  Slide  3-26  of  Worksheet  3*14  and  say: 

THE  PURPOSE  OF  THIS  GAME,  AS  THE  NAME  SAYS,  IS 
TO  EAT  SO  THAT  YOU  ARE  FULL  AND  HEALTHY.     ON  THE 
CARDS  THAT  YCU  HAVE  ARE  POODS  THAT  YOU  MIGHT 


■ 

'             TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS 

\—  ■  1 
students : 

y: 

:h  of  us  shoulp  also  eat  four  servings  of 
cds  from  this  group  each  day. 

Id  be  emphasized  that  all  four  food  groups  supply 
but  that  each  group  supplies  additional 
ents  that  are  essential  to  health • 

* 

ERE  ARE  A  NUMBER  OF  FOODS  THAT  WE  EAT  THAT 
E  HIGH  IN  ENERGY  BUT  HAVE  LITTLE  OR  NO 
ALTH  VALUE.     WE  WILL  CALL  THIS  GROUP  THE 
-RATED"  GROUP. 

FOODS  DO  YOU  THINK  MIGHT  BELONG  IN  THE 
RATED  GROUP? 

—suggest,  "Candy,"  "Pop,"  "chips,"  etc. 

BE  FULL  AND  HEALTHY  EACH  DAY  YOU  NEED  AT 
?^T  TWO  SERVINGS  OF  MEAT  OR  MEAT  SUBSTITUTES  r 
0  SERVINGS  OF  MILK  OR  MILK  PRODUCTS  r  FOUR 
RVINGS  OF  FRUITS  AND  VEGETABLES,  AND  FOUR 

BREADS  AND  CEREALS*     IF  YOU  CHOOSE  THE  RIGHT 
^DS  OF  FOODS  IN  THE  RIGHT  AidOUNTS,  YOU  CAN 

A  WINNER  IN  THE  FULL  AMP  HEALTH/  game. 

r'S  TAKE  SOME  TIME  NOW  TO  PLAY  THIS  GAME. 

the  class  into  groups  of  three  or  four  and 
ate  a  deck  of  full  and  HaxJUhy  cards  to  each 
Every  player  should  also  receive  a  score  sheet , 
et  3-14. 

— divide  into  groups* 

Slide  3-26  of  Worksheet  3-14  and  say: 

3  PURPOSE  OF  THIS  GAME,  AS  THE  NAME  SAYS,  IS 
EAT*  g>  THAT  YOU  ARE  FULL  AND  HEALTHY.     ON  THE 
®ERXC                         POODS  THAT  YOU  MIGHT 

y 

L            .        .                                                                .                               _  . 

....... 

MATERIALS 


TEACHING  STRATEGIES 


EAT.     THE  WINNER  OF  THIS  GAME  IS  THE  FIRST 
PERSON  TO  MAKE  THREE  MEALS  THAT  INCLUDE  TWO 
FOODS  WHICH  ARE  MEAT  OR  MEAT  SUBSTITUTES, 
TWO  THAT  ARE  MILK  OR  MILK  PRCHDUCTS,  POOR 
WHICH  ARE  FRUITS  OR  VEGETABLES,  AND  FOUR 
WHICH  ARE  BREAD  OR  CEREALS*     THIS  PERSON 
WILL  BE  THE  "FULL  AND  HEALTHY"  PERSON. 

Before  giving  any  further  instructions  have  eacn  group 
spread  the  cards  out  on  their  playing  surfaces  to  become 
familiar  with  the  pictures  (foods)  that  comprise  the 
playing  decks. 


THIS  GAME  IS  SIMILAR  TO  RUMMY.     I  WILL  EXPLAIN 
THE  RULES  AND  THEN  PLAY  THE  GAME  WITH  TWO  OF 
YOU  TO  SHOW  THE  REST  OF  THE  CLASS  HOW  IT  SHOULD 
BE  PLAYED*     THEN  WE  WILL  ALL  PLAY  THE  GAME. 

1.  AFTER  THE  CARDS  ARE  SHUFFLED,  EACH  PLAYER 
WILL  BE  DEALT  FIVE  CAfPS  TO  START  WITH. 

2.  THE  REST  OF  THE  CARDS  ARE  PLACED  FACEDOWN 
IN  THE  MIDDLE  OF  THE  TABLE  AND  THE  TOP 
CARD  ON  THAT  PILE  IS  TURNED  FACEUP 
BESIDE  THE  OTHERS. 

3.  EACH  PLAYER  LOOKS  AT  THE  CARDS  IN  HIS  HAND 
TO  SEE  IF  ANY  OF  HIS  CARDS  COULD  MAKE  A  MEAL> 
(Any  cc^ination  of  foods  chat  the  player 
might  consider  acceptable  to  eat  at  one 
sitting* ) 

4.  THE  PLAYER  TO  THE  LEFT  OF  THE  DEALER  PLAYS 
FIRST*     IF  HE  HAS  A  "MEAL"  OF  CARDS  IN  HIS 
HAND,  HE  MAY  LAY  THE  GROUP  FACEUP  ON  THE 
TABLE ,  DECLARING  WHAT  FOODS  ARE  ON  THE  CARDS 
AS  HE  DOES  SO. 


Say: 


ERLC 


TEACHING  STRATEGIES 


THE  WINNER  OF  THIS  GAME  IS  THE  FIRST 
)N  TO  MAKE  THREE  MEALS  THAT  INCLUDE  TOO 

WHICH  ARE  MEAT  OR  MEAT  SUBSTITUTES, 
^HAT  ARE  MILK  OR  MILK  PRODUCTS,  FOUR 

ARE  FRUITS  OR  VEGETABLES,  AND  FOUR 

ARE  BREAD  OR  CEREALS.     THIS  PERSON 
BE  THE  "FULL  AND  HEALTHY"  PERSON. 

'^ing  any  further  instructions  have  each  group 

cards  out  on  their  playing  surfaces  to  become 
lith  die  pictures  (foods)  that  c<xnprise  the 
cks. 


GAME  IS  SIMILAR  TO  RUMMY.     I  WILL  EXPLAIN 
ULES  AND  THEN  PLAY  THE  GAME  WITH  TWO  OF 
'0  SHOW  THE  REST  OF  THE  CLASS  HOW  IT  SHOULD 
AYED.     THEN  WE  WILL  ALL  PLAY  THE  GAME* 

FTER  THE  CARDS  ARE  DHUFFLED,  EACH  PLAYER 
ILL  BE  DEALT  FIVE  CARDS  TO  START  WITH. 

HE  REST  OF  THE  CARDS  ARE  PLACED  FACEDOWN 
!ti  THE  MIDDLE  OF  THE  TABLE  AIJD  THE  TOP 
ARD  ON  THAT  PILE  IS  TURNED  FACEUP 
ESIDE  THE  OTHERS. 

ACH  PLAYER  LOOKS  AT  THE  CARDS  IN  HIS  HAND 
•0  SEE  IF  \NY  OF  HIS  CARDS  COULD  MAKE  A  MEAL. 
Any  combination  of  foods  that  the  player 
light  consider  acceptable  to  eat  at  one 
itting. ) 

U2  PLAYER  TO  lilE  LEFT  Of'  THE  DEALER  PLAYS 
IRST.     IF  KE  HAS  A  "MEAL"  OF  CARDS  IN  HIS 
AND^  HE  MAY  LAY  THE  GROUP  FACEUP  ON  THE 
ABLE,  DECLARI^'G  WHAT  FOODS  ARE  ON  THE  CARDS 
S  HE  DOES  SO. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-13 


Students : 


—exeunine  cards* 


ACTIVITY  3-13 

® 


MATERIALS 


TEACHING  STRATEGIES 


5.  HE  THEN  PICKS  FROM  THE  FACEDOWN  PILE  THE 
NUMBER  OF  CARDS  HE  JUST  PUT  DOWN>  AFTER 
RESTORING  HIS  HAND  TO  FIVE  CARDS  HE  DRAWS  THE 
TOP  CARD  FROM  THE  DECK  OR  TAKES  THE  CARD 
THAT  IS  FACEUP  ON  THE  DECK>     HE  MUST  THEN 
DISCARD  ONE  CARD  FROM  HIS  HAND  SO  THAT  THE 
NUMBER  OF  CARDS  HELD  ALWAYS  REMAINS  AT  FIVE. 
IT  IS  PLACED  ON  THE  FACEUP  PILE. 

6.  AFTER  A  PLAYER  LAYS  A  "MEAL"  DOWN  ON  THE 
TABLE,  HE  WILL  PLACE  A  MARK  ON  HIS  SCORE 
SHEET  INDICATING  THE  FOOD  GROUPS  EATEN  IN 
THAT  MEAL. 

7.  EACH  PLAYER  TAKES  HIS  TURN.     CARDS  DRAWN 
ARE  USED  TO  FORM  NEW  MEALS.     REMEMBER  TO 
DRAW  THE  SAME  NUMBER  OF  CARDS  AS  WERE 
LAID  DOWN  (See  Rule  5) . 

8.  ANY  CARDS  FROM  THE  "X"  GROUP  MAY  BE  USED  AS 
PART  OF  A  MEAJ  ,  BUT  WILL  NOT  COUNT  AS  FULFILLING 
THE  DAILY  REQUIREMENTS  OF  ANY  FOOD  GROUP. 

9.  IF  A  "WILD"  CARD  IS  DRAWN,  A  PLAYER  MAY  USE 
IT  FOR  ANY  FOOD  OR  FOOD  GROUP  HE  WISHES, 
BUT  MUST  INDICATE  WHAT  IT  IS  WHEN  HE  LAYS 
IT  DOWN. 

10.  ONLY  THREE  MEALS  MAY  BE  LAID  DOWN  DURING  THE 
GAME  BY  ANY  ONE  PERSON. 

11.  THE  FIRST  PERSON  TO  HAVE  THREE  MEALS  IN  FRONT 
OF  HIM  WHICH  INCLUDE  TWO  FOODS  FRCM  THE  MEAT 
GROUP,  TWO  FOODS  FROM  THE  MILK  GROUP,  FOUR 
FOODS  FROM  THE  FRUIT  AND  VEGETABLE  GROUP,  AND 
FOUR  FOODS  FROM  THE  BREAD  AND  CEREAL  GROUP  WILL 
HAVE  HAD  ALL  THE  REQUIRED  FOODS  FOR  A  NUTRITIOUS 
DAILY  DIET  AND  BE  "FULL  ANT  HEALTHY,"  WINNING 
THE  GAME. 


f      TEACHING  STRATEGIES 


'HEN  PICKS  fR(M  THE  FACEDOWN  PILE  THE 
\ER  OF  CARDS  HE  JUST  PUT  DOWN>  AFTER 
;ORING  HIS  HAND  TO  FIVE  CARDS  HE  DRAWS  THE 
tTARD  FROM  THE  DECK  OR  TAKES  THE  CARD 
'  IS  FACEUP  ON  THE  DECK>     HE  MUST  THEN 
:ARD  one  CARD  FROM  HIS  HAND  SO  THAT  THE 
iER  OF  CARDS  HELD  ALWAYS  RK  AINS  AT  FIVE. 
S  PLACED  ON  THE  FACEUP  PILE. 

:r  a  player  lays  a  "meal"  down  on  the 
.e,  he  will  place  a  mark  on  his  score 

|T  INDICATING  THE  FOOD  GROUPS  EATEN  IN 
'  MEAL. 

PLAYER  TAKES  HIS  TURN.     CARDS  DRAWN 
USED  TO  FORM  NEW  MEALS.     REMEMBER  TO 
THE  SAME  NUMBER  OF  CARDS  AS  WERE 
DOWN  (See  Rule  5). 

CARDS  FROM  THE  "X"  GROUP  MAY  BE  USED  AS 

OF  A  MEAL,  BUT  WILL  NOT  COUNT  AS  FULFILLING 
DAILY  REQUIREMENTS  OF  ANY  FOOD  GROUP. 

"WILD"  CARD  IS  DRAWN,  A  PLAYER  MAY  USE 
OR  ANY  BWD  OR  FOOD  GROUP  HE  WISHES, 
MUST  INDICATE  WHAT  IT  IS  WHEN  HE  LAYS 
OWN. 

THREE  MEALS  MAY  BE  LAID  DOWN  DURING  THE 
BY  ANY  ONE  PERSON. 

FIRST  PERSON  TO  HAVE  THREE  MEALS  IN  FPONT 
IM  WHICH  INCLUDE  TWO  FOODS  FROM  THE  MEAT 
P,  TWO  FOODS  FROM  THE  MILK  GROUP,  FOUR 
S  FROM  THE  FRUIT  AND  VEGETABLE  GROUP,  AND 
POODS  FROM  THE  BREAD  AND  CEREAL  GROUP  WILL 
HAD  ALL  THE  REQUIRED  FOODS  FOR  A  NUTRITIOUS 
f  DIET  AND  BE  "FULL  AND  HEALTHY/'  WINNING 
^AME. 


ANTICIPATED  STUDENT  BEHAVIORS 


TEACHING  STRATEGIES 


The  student  should  keep  track  of  what  food  groups  he  has 
and  how  many  he  has  on  his  score  sheet*    This  will  help 
him  to  keep  track  of  what  he  still  needs  in  order  to  win. 

12.  PLAYERS  MAY  LAY  DOWN  "MEALS'*  ONLY  DURING 
THEIR  TURNS. 

13.  ONCE  A  PLAYER  HAS  LAID  DOWN  A  MEAL,  HE  MAY 
ADD  TO  THAT  MEAL  WHEN  IT  IS  HIS  TURN  AND 
WHEN  HE  HAS  ANOTHER  CARD  THAT  MIGHT  FIT 
INTO  THAT  MEAL. 

14.  TO  KEEP  TRACK  OF  THE  GAMES  EACH  PLAYER  WINS, 
HE  SHOULD  CIRCLE  EACH  DAY  OF  THE  WEEK  HE 

IS  THE  FULL  AND  HEALTHY  PERSON. 

Now  select  two  or  three  students  and  go  over  the  rules 
again,  demonstrating  how  the  game  is  played*    Show  students 
an  example  of  each  of  the  food  group  cards #  an  "X"  card, 
and  a  "wild"  card*    Continue  the  demonstration  only  until 
the  game  is  understood*    Then  allow  the  students  to  play 
the  game  as  long  as  it  seems  appropriate. 


GAME  T  :M 


Following  the  game  choose  one  student  and  ask: 


WOULD  YOU  DESCRIBE  ONE  OF  THE  MEALS  THAT 
YOU  LAID  DOWN? 


TEACHING  STRATEGIES 


should  keep  track  of  what  food  groups  he  has 
he  has  on  his  score  sheet.    This  will  help 
^track  of  what  he  still  needs  in  order  to  win. 

LAYERS  MAY  LAY  DOWN  "MEALS"  ONLY  DURING 
lEIR  TURNS. 

4CE  A  PLAYER  HAS  LAID  DOWN  A  MEAL,  HE  MAY 
DD  TO  THAT  MEAL  WHEN  IT  IS  HIS  TURN  AND 
lEN  HE  HAS  ANOTHER  CARD  THAT  MIGHT  FIT 
4T0  THAT  MEAL. 

:)  KEEP  TRACK  OF  THE  GAMES  EACH  PLAYER  WINS, 
:  SHOULD  CIRCLE  EACH  DAY  OF  THE  WEEK  HE 
THE  FULL  AND  HEALTHY  PERSON. 

w  or  three  students  and  go  over  the  rules 
istrating  how  the  game  is  played.    Show  students 
>f  each  of  the  food  group  cards #  an  "X"  card, 
card.    Continue  the  demonstration  only  until 

understood.    Then  allow  the  students  to  play 

long  as  it  seems  appropriate. 


GAME 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  3-13 


— observe  two  or  three  classmates  and  the  teacher 

playing  the  game. 
— demonstrate  ability  to  play  the  game  following 

the  rules  described. 


ME 


-^HAVE  YOU 
/y  INVOLVED 

^STUDENTS? 


le  game  choose  one  student  and  ask: 

OU  DESCRIBE  ONE  OF  THE  MEALS  THAT 
D  DOWN? 

L  ERIC  


—respond  by  listing  the  foods  in  his  meal. 


TEACHING  STRATEGIES 


Ask  the  class: 

IS  THIS  THE  KIND  OF  MEAL  WE  USUALLY  EAT? 


It  is  likely  that  the  meals  students  lay  down  in  the  game 
will  not  necessarily  be  standard  meals.    This  discussion 
is  to  establish  the  notion  that  a  meal  does  not  have  to 
consist  of  the  usual  meat,  vegetable,  and  salad  —  or 
whatever  —  the  student  may  normally  eat. 

What  is  important  is  that  as  long  as  the  required  number 
of  servings  fran  each  food  group  is  satisfied,  the  makeup 
of  the  meals  becomes  a  personal  preference. 

Continue  by  saying: 

EVEN  THOUGH  THIS  IS  NOT  THE  USUAL  KIND  OF  MEAL 
WE  EAT,  IS  IT  A  NUTRITIOUS  MEAL? 


REMEMBER,  TO  BE  FULL  AND  HEALTHY  EACH  DAY  YOU 
NEED  AT  LEAST  TWO  SERVINGS  OF  MEAT  OR  MEAT 
SUBSTITUTES,  TWO  SERVINGS  OF  MILK  OR  MILK 
PRODUCTS,  FOUR  SERVINGS  OF  FRUITS  AND  VEGETABLES, 
AND  FOUR  OF  BREADS  AND  CEREALS* 

Then  ask: 

WHICH  IS  MORE  IMPORTANT— WHAT  IS  IN  A  MEAL 
OR  WHAT  YOU  HAVE  EATEN  BY  THE  END  OF  THE  DAY? 

WHAT  THINGS  SHOULD  YOU  EAT  EACH  DAY? 


Collect  each  student  score  sheet  and  use  Tallysheet  3-7 
to  summarize  student  success  with  the  game.    Note  which 
students  need  help  in  understanding  the  game  and  plan 
to  play  the  game  with  them  the  next  day.    If  a  few 


TEACHING  STRATEGIES 


^THE  KIND  OF  MEAL  WE  USUALLY  EAT? 

that  the  meals  students  lay  down  in  the  game 
issarily  be  standard  meals.    This  discussion 
.sh  the  notion  that  a  meal  does  not  have  to 
le  usual  meat,  vegetable,  and  salad  —  or 
:he  student  may  normally  eat. 

rtant  is  that  as  long  as  the  required  number 
rom  each  food  group  is  satisfied,  the  makeup 
becomes  a  personal  preference. 

aying: 

UGH  THIS  IS  NOT  THE  USUAL  KIND  OF  MEAL 
IS  rr  A  NUTRITIOUS  MEAL? 


TO  BE  FULL  AND  HEALTHY  EACH  DAY  YOU 
LEAST  TWO  SERVINGS  OF  MEAT  OR  MEAT 
TES,  TWO  SERVINGS  OF  MILK  OR  MILK 
f  FOUR  SERVINGS  OF  FRUITS  AND  VEGETABLES, 
OF  BREADS  AND  CEREALS. 


MORE  IMPORTANT— WHAT  IS  IN  A  MEAL 
YOU  HAVE  EATEN  BY  THE  END  OF  THE  DAY? 

NGS  SHOULD  YOU  EAT  EACH  DAY? 


student  score  sheet  and  use  Tally sheet  3-7 
student  success  t»:th  the  game.    Note  which 
help  in  understanding  the  geune  and  plan 
ame  with  them  the  next  day.    If  a  few 


ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "Ndr"  "Yes,"  "Sometimes,"  "Not  very 
often." 


-infer  because  a  variety  of  food  groups 
are  represented,  "fes,  it  is  a  nutritious  meal." 


— reply,  "What  you  have  eaten  by  the  end  of  the  day." 

—reply,  "The  right  number  of  servings  from  each 
food  group." 


MATERIALS 


Slide  3-27 
Worksheet  3-15 


EKLC 


TEACHING  STRATEGIES 


students  are  winners,  group  these  together  so  that  they 
have  more  challenge  and  so  others  can  be  winners  in  the 
other  groups.    The  group  of  winners  might  like  to  add 
the  High-  and  Low-Energy  rules  to  their  games.    The  next 
time  the  game  is  played,  return  the  worksheets  you 
collected;  it  contains  a  second  score  sheet  that  can  be 
used. 

If  students  demonstrate  a  complete  understanding  of  the 
game  and  are  having  no  great  difficulty  playing  it, 
the  next  time  they  play  the  geune  add  Energy  to  the  rules. 
Both  variations  of  the  game  may  be  played  on  succeeding 
days. 

To  introduce  the  rules  for  adding  Energy  to  the  gar  i, 
distribute  Worksheet  3-15  and  project  Slide  3-27.  Say: 

ONE  THING  WE  DID  NOT  CONSIDER  WHEN  PLAYING 
OUR  GAME  AND  PLANNING  DAILY  MEALS  WAS  HOW 
MUCH  ENERGY  EACH  FOOD  GIVES  US. 

WHAT  WOULD  HAPPEN  IF  YOU  ATE  FOODS  THAT 
JUST  HAD  A  LOT  OF  ENERGY  OR  CALORIES  BUT 
NOT  MUCH  ELSE? 


ON  YOUR  CARDS  YOU  WILL  FIND  A  PLACE  THAT 
INDICATES  WHETHER  THE  FOOD  IS  HIGH  IN 
ENERGY  OR  LOW  IN  ENERGY. 

THIS  TIME  WHEN  WE  PLAY  THE  GAME  YOU  WANT  TO 
MAKE  SURE  THAT  YOU  DON'T  HAVE  ALL  HIGH-ENERGY 
FOODS  OR  ALL  LOW-ENERGY  FOODS,  BUT  SOME  OF  EACH. 
NOW,  IN  ORDER  TO  WIN,  YOU  MUST  HAVE  THREE 
MEALS  LAID  DOWN,  THE  RIGHT  NUMBER  FRCM  EACH 
FOOD  GROUP,  AND  THESE  MUST  INCLUDE  AT  LEAST 
THREE  HIGH-ENERGY  FOODS  AND  THREE  LOW-ENERGY 
FOODS.     IF  YOU  HAVE  MORE,  FINE,  BUT  YOU  MUST 
HAVE  AT  LEAST  THREE  OF  EACH. 


TEACHING  STRATEGIES  ANTICIPATED  STUDENT  BEHAVIORS 


students: 

3  winners,  group  these  together  so  that  they 
lallenge  and  so  others  can  be  winners  in  the 
?•    The  group  of  winners  might  like  to  add 
id  Low-Energy  rules  to  their  games.    The  next 
ae  is  played,  return  the  worksheets  you 
it  contains  a  second  score  sheet  that  can  be 


demonstrate  a  complete  understcuiding  of  the 
2  having  no  great  difficulty  playing  it, 
ne  they  play  the  game  add  Energy  to  the  rules* 
Lons  of  the  game  may  be  played  on  succeeding 

^  the  rules  for  adding  Energy  to  the  gcune, 
torksheet  3-15  and  project  Slide  3-27.  Say: 

ENG  WE  DID  NOT  CONSIDER  WHEN  PLAYING 
IE  AND  PLANNING  DAILY  MEALS  WAS  HOW 
lERGY  EACH  FOOD  GIVES  US. 

)UIi)  HAPPEN  IF  YOU  ATE  FOODS  THAT 
\D  A  LOT  OF  ENERGY  OR  CALORIES  BUT 
:h  else?  —infer,  "You'd  get  fat,"  "Get  sick/*  ''It  wouldn 

be  healthy." 

^  CARDS  YOU  WILL  FIND  A  PLACE  THAT 
^ES  whether  the  FOOD  IS  HIGH  IN 
OR  LOW  IN  ENERGY. 

[ME  WHEN  WE  PLAY  THE  GAME  YOU  WANT  TO 
JRE  THAT  YOU  DON'T  HAVE  ALL  HIGH-ENERGY 
)R  ALL  LOW-ENERGY  FOODS,  BUT  SOME  OF  EACH. 
^  ORDER  TO  WIN,  YOU  MUST  HAVE  THREE 
jAID  DOWN,  THE  RIGHT  NUMBER  FR<M  EACH 
lOUPr  AND  ^idESE  MUST  INCLUDE  AT  LEAST 
[IGH-ENERGY  FOODS  AND  THREE  LOW-ENERGY 
IF  YOU  HAVE  MORE,  FINE,  BUT  YOU  MUST 
'  LEAST  THREE  OF  EACH. 

^ERiC  


AaiVITY  3-13 

® 


MATERIALS 


ERiC 


TEACHING  STRATEGIES 


A  demonstration  might  be  necessary. 


GJMZ 


Make  the  card  game  available  for  use  during  free  periods, 
homerooms,  etc. 


TEACHING  STRATEGIES 


might  be  necessary* 
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ard  game  available  for  use  during  free  periods, 
etc. 
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Me  and  my 
Environment 


MATERIALS 


ERIC 


Worksheet  3-16 
*35nin  Slide  Projector 
Slide  3-28  and  ^^29 

^Not  furnished  in  materials  kit 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS:. 


1*    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

CORE  B  OBJECTIVES: 

1.  Recognize  that  food  is  our  main  source  of 
energy. 

2.  Appreciate  that  being  alive  is  a  dynamic 
state  requiring  energy. 

3.  Detemire  that  different  foods  have 
differ  3nt  amounts  of  energy* 

4.  Determine  that  increased  activity  zequires 
an  increased  amount  of  energy. 

5.  Realize  that  maintaining  one's  health 
requires  eating  foods  ^ich  fulfill 
nutritional  needs  in  addition  to  energy 
needs. 


TEACHING  STRATEGIES 


Activity  3-14  >    Popeye's  Quick  Energy  —  Review  Of 
Success 

Tki6  activity  piovldu  a  Ktview  oi  tPiZ  conczpti 
QjaoAQy  and  ffiod  and  hou)  tht  tuoo  a/iz  ivtoMeZatzd. 

Begin  by  distributing  Worksheet  3-16.    As  students  read 
silently,  read  the  story  aloud  in  a  dramatic  and/or 
humorous  manner. 


FXXnJS  FOR  THIS  ACTIVITY 
GOALS: 

!•    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

i  OBJECTIVES: 

L.    Recognize  that  food  is  our  main  source  of 
energy. 

Appreciate  that  being  alive  is  a  dynamic 
state  requiring  energy. 

3.    Determine  that  different  foods  have 
different  amounts  of  energy. 

Determine  that  increased  activity  requires 
an  increased  amount  of  energy. 

Realize  that  maintaining  one's  health 
requires  eating  foods  which  fulfill 
nutritional  needs  in  addition  to  energy 
needs* 


TEACHING  STRATEGIES 


'14.    Popeye's  Quick  Energy  —  Review  Of 
Success 

Xy  pKQvldu  a  Knvlm     tha  aonczpt^ 
ffiod  md  h(M  tkz  tm  a/iz  IntViAoJUUzd. 

stributing  Worksheet  3-16.    As  students  read 
ead  the  story  alcud  in  a  dramatic  and/or 
nner. 


LERLC 


UNIT  III. 


CORE  B. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

ENERGY  IN  FOOD 


BSCS 


ACTIVITY  3-14.       POPEYE'S  QUICK  ENERGY 
REVIEW  OF  SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


thz  md      this  acXlvity,  each  student  6hoatdi 

--fiaue  ^eZo^cXed  a  covlzcX  an6(/oeA  to  ojouck  tht 
^oii/i  quCLitijons  on  Woniuho^oX  3-16. 


MATERIALS 


TEACHING  STRATEGIES 


POPEYE'S  QUICK  ENERGY 

"HELP,  HELP."    POPEYE  HEARD  OLIVE  OYL'S  DISTANT 
CRIES*     HE  LOOKED  OUT  THE  DOOR  JUST  IN  TIME  TO 
SEE  HER  DISAPPEAR  DOWN  THE  HILL  UNDER  THE  ARM 
OF  HIS  MtCH  RIVAI.,  BRUTUS. 

"I  MUST  BE  QUICK,"  THOUGHT  POPEYE,  "OR  BRUTUS 
WILL  HAVE  VANISHED  WITH  MY  SWEET  OLIVE  OYL  AND 
I  MAY  NEVER  FIND  HER  AGAIN."     POPEYE  TURNED  TO 
HIS  CAN  OF  SPINACH.     "MY  SUPPLY  IS  GONE  11"  HE 
GROANED,     "HELPl     WHAT  SHALL  I  DO?     IN  JUST  FIVE 
SHORT  MINUTES  SHE  WILL  BE  GONE  FOREVERl  1 "  QUICK- 
THINKING  POPEYE  LOOKED  AT  HIS  EVER-HANDY 
CALORIE  BOOK: 


CALORIE  BOOK 


FOOD 


CALORIES  PER  SERVING 


Baked  Beans 

135 

Bread 

64 

Milk 

90 

Oranges 

30 

Peanuts 

174 

Sugar 

116 

Syrup 

76 

T-bone  steak 

200 

Carrots 

20 

"AH,  HERE  IT  IS  AT  LAST— JUST  WHAT  I  NEEDl 
WITH  THE  SPEED  OF  LIGHTNING  HE  RAN  TO  HIS 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


POPEYE'S  QUICK  ENERGY 

HELP."    POPEYE  HEARD  OLIVE  OYL'S  DISTANT 
HE  LOOKED  OUT  THE  DOOR  JUST  IN  TIME  TO 
DISAPPEAR  DOWN  THE  HILL  UNDER  THE  ARM 

ARCH  RIVAL,  BRUTUS. 

EBE  QUICK, THOUGHT  POPEYE,   "OR  BRUTUS 
VE  VANISHED  WITH  MY  SWEET  OLIVE  OYL  AND 
JEVER  FIND  HER  AGAIN. POPEYE  TURNED  TO 

OF  SPINACH.     "MY  SUPPLY  IS  GONE! I"  HE 
).     "HELP!     WHAT  SHALL  I  DO?     IN  JUST  FIVE 
4INUTES  SHE  WILL  BE  GONE  FOREVER  11 "  QUICK- 
IG  POPEYE  LOOKED  AT  HIS  EVER-HANDY 
Z  BOOK; 

CALORIE  BOOK 

CALORIES  PER  SERVING 


3eans 


steak 


135 
64 
90 
30 

174 

116 
76 

200 
20 


:RE  it  IS  AT  LAST— JUST  WHAT  I  NEED!' 
IE  SPEED  OF  LIQITNING  HE  RAN  TO  HIS 


ERLC 


MATERIALS 


Slide  3-28 
worksheet  3-16  (Front) 


I   wen  Ml  M  Uf  mw VICIC  HI/! 

m.tttm0Lw»tmmtm  

>  m.:M  fm  m  imtMmn  mm  Mm^vtm  mm 


TEACHING  STRATEGIES 


CUPBOARD,  GRABBED  THE  HIGHEST  ENERGY  FOOD, 
AND  ATE  IT  UP.    AHA!     WHAT  ENERGY!  I     HE  FELT 
HIS  MUSCLES  BEGIN  TO  POP,     SUDDENLY  HE  DASHED 
OFF,  RUNNING  AS  FAST  AS  A  BULLET  TO  RESCUE 
OLIVE.     JUST  IN  THE  NICK  OF  TIME,  HE  PASSED 
OVER  THE  HEAD  OF  BRUTUS,  SWOOPED  UP*  OLIVE  OYL, 
AND  DISAPPEARED  INTO  THE  DISTANCE  WITH  HER. 

Next,  project  Slide  3-28  and  read  aloud  the  questions  on 
the  back  of  the  workslwet. 

Allow  time  for  the  stvidents  to  answer  them  individually. 

1.     POPE  YE  WANTED  TO  EAT  FOOD  BEFORE  TRYING  TO 
RESCUE  OLIVE  OYL  BECAUSE  HE  KNEW  FOOD 
CONTAINS 


2.     WHICH  FOOD  ON  THE  CALORIE  CHART  DID  POPEYE 
CHOOSE  FOR  THE  MOST  "GO  POWER"? 


3.     WHY  DID  YOU  SAY  THIS  FOOD  WtZ  THE  MOST  "GO 
POWER"? 


4.     WHICH  WOULD  YOU  HAVE  TO  EAT  THE  MOST  OF  TO 
GET  THE  SAME  AMOUNT  OF  ENERGY? 


5.     IN  ORDER  FOR  POPEYE  TO  CC»ITINUE  TO  BE 
STROl^G  DAY  AFTER  DAY,  WHICH  MEAL  SHOULD 
HE  EAT? 


Collect  the  worksheets,  then  read  the  questions  aloud. 
Ask  for  volunteers  to  answer  each  question.    When  the 


I 


TEACHING  STRATEGIES 


ARD,  GRABBED  THE  HIQiEST  ENERGY  FOOD, 
TE  IT  UP.    AHA!     WHAT  ENERGY  1 1     HE  PELT 
JSCLES  BEGIN  TO  POP.     SUDDENLY  HE  DASHED 
kjNNING  AS  PAST  AS  A  BULLET  TO  RESCUE 

JUST  IN  THE  NICK  OP  TIME,  HE  PASSED 
THE  HEAD  OF  BRUTUS,  SWCOPED  UP  OLIVE  OYL, 
ISAPPEARED  INTO  THE  DISTANCE  WITH  HER. 

ect  Slide  3-28  and  read  aloud  the  questions  on 
f  the  worksheet. 

for  the  students  to  answer  them  individually. 

OPEYE  WANTED  TO  EAT  FOC^  BEFORE  TRYING  TO 
ESCUE  OLIVE  OYL  BECAUSE  HE  KNEW  FOOD 
ONTAINS 


HICH  POOD  ON  THE  CALORIE  CHART  DID  POPEYE 
iOOSE  FOR  THE  MOST  "GO  POWER"? 


[!Y  DID  YOU  SAY  THIS  FOOD  HAS  THE  MOST  "GO 
OW£R"? 


fllCH  WOULD  YOU  HAVE  TO  EAT  THE  MOST  OP  TO 
ET  THE  SAME  AMOUNT  OF  ENERGY? 


N  ORDER  FOR  POPEYE  TO  CONTINUE  TO  BE 
TRONG  DAY  AFTER  DAY,  WHICH  MEAL  SHOULD 
E  EAT? 


5  worksheets,  then  read  the  questions  aloud. 
Lunteers  to  answer  each  question.    When  the 


LERLC; 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-  i4 

@ 


— read  worksheet  silently. 


— answer  questions. 


-respond,  '•Energy,"  "Calories,"  or  "Power  to  do 
work." 


-study  the  energy  chart  and  insert  "Steak"  in  the 
blanlcs  on  their  worksheets. 


-study  the  sample  tesponses  on  their  mrksheets 
and  mark  "Because  more  «»nergy  is  in  it." 


-study  the  energy  chart  and  mark  "orang-^s"  on 
their  worksheets. 


I    -  .;tudy  the  mmus  and  mark  "carrots,  milk,  steak, 
and  bread." 


MATERIALS 


TEACHING  STRATEGIES 


Slide  3-29 
Worksheet  3-16  (Back) 


{   t.  mwt  WW  vou  n  m  ii  ~{ 


sM  awn  m  mmr* 


1    i   MOHM  1 

1    t  MM 

"  i 

\    ^    WM  1 

1  1,  mm 

1 

MM 


class  agrees  on  cm  answer,  have  the  students  write  the 
correct  word  or  words  in  the  space  provided* 

Complete  Tallysheet  3-8  and  note  which  students  are  having 
difficulty  and  assist  them  individually,  reviewing  those 
concepts  with  vdiich  they  are  having  trouble. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


es  on  am  answer,  nave  the  students  write  the 
rd  or  words  in  the  space  provided* 

allysheet  3-8  and  note  which  students  are  having 
^  and  assist  them  individually,  reviewing  those 
ith  idiich  they  are  having  trouble* 
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NEW  STUDEHTS  ENTERING  DURING  THIS  CORE 


Date  Entered 


Last  Na»e     Ham  Used 
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Test  date 
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UNIT  III.    ENERGY  REUTIONSHIPS  IN  HY  ENVIRONMENT 
CORE  C.      ENERGY  FLOW  THROUGH  FOOD  CHAINS  AND  WEBS 
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AIMS  FOR  m  AND  fti  ENVIRCHINENT 

1.  ISVELOPMENT  IN  EACH  CHILD  OF  A  SEHSE  OP  IDENTITY  AS  A 
PERS(M  NHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRCXIMENT.    This  will  lead  to  a  degree  of 
self^HletezBination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
ii^ulsive  response  to  prc^lems. 

2.  DEVELOPil£i;T  IN  EACH  CHIU)  OF  A  SUCCESS  SYNDROME. 
More  thui  anything  else,  each  activity  is  intended 
to  be  a  success  esqperience  for  each  child.    It  is 
the  teacher's  responsibility  —  alaost  dsligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.    It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.    The  stud^ts 
as  a  group  should  help  each  individual  fit  i^at  he 
has  done  into  a  pattern  of  accomplishnrnt. 

3.  I^VELOPMENT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HCmBY  OR  AVOCATICW  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  experiences  in  science) • 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants,  caring  for  animals,  identi- 
fying flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  ~  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 

^  in.    Tliis  would  provide  a  means  of  self«»expression, 
and  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others. 

4.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  %ihat  affects  them  as  individuals  and  as  a  groups 
because  irtiat  affects  them  affects  the  community  of  man. 

5.  ISVELOPMENT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  CONDITIONS  that  will  lead  to  a  sense  of 
responsibility  for  the  environment  and  actions  that 
protect  or  improve  it. 


1.  Realize  and  appreciate  the  enei 

2.  Appreciate  and  understand  man'^ 


1. 
3. 

6. 
7. 


Realize  that  food  is  the  only 

Realize  that  food  cai  be  tracec 

Realize  that  all  food  chains 

Appreciate  that  man  and  all  othj 
upon  plants  for  food. 

Trace  a  food  to  its  source. 

Construct  food  chains  and  webs. 

Know  that  energy  flows  from  one] 
food  chain. 


8«    State  the  sources  of  food  for  vi 
9.    Appreciate  the  interrelationshij 
10.    Understand  the  consequences  thai 
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UNIT  III  GOALS 

1.  Realize  and  appreciate  the  energy  interrelationships  between  organisms. 

2.  Appreciate  and  understand  man's  dependence  on  green  plants  for  food. 


1, 
2. 
3. 
4. 

5. 
6. 
7. 


OBJECTIVES  OF  CORE  C 
Realize  that  food  is  the  only  source  of  energy  for  man  and  all  other  animals. 

Realize  that  food  can  be  traced  to  a  plant  source. 

Realize  that  all  food  chains  begin  with  a  green  plant. 

Appreciate  that  man  and  all  other  animals  are  directly  or  indirectly  dependent 
upon  plants  for  food. 

Trace  a  food  to  its  source. 

Construct  food  chains  and  webs. 

Know  that  energy  flows  from  one  kind  of  organism  to  another  kind  of  organian  in  a 
food  chain. 


8.  State  the  sources  of  food  for  various  orgcmisms. 

9.  Appreciate  the  interrelationships  of  organisms  in  a  food  web. 

10.    Understand  the  consequences  that  the  removal  of  an  organism  has  on  a  food  web. 
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UNIT  III.    ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMENT 
CORE  C.      ENERGY  FLOW  THROUGH  FOOD  CHAINS  AND  WEBS 


CORE  C  RATKWALE 

The  students  have  learned  that  energy  is  the  driving  force  which 
makes  all  movement  or  change  possible.    They  have  also  learned  that  food 
supplies  then  with  their  energy  requiranents .    Regardless  of  what  kind 
of  animal  you  may  consider,  each  is  faced  with  a  similar  problem—in 
order  to  survive  it  must  have  a  source  of  food  to  satisfy  its  energy 
needs. 

A  main  purpose  of  this  core  is  to  impress  on  the  student  that  the 
life  of  every  living  thing  is  affected  by  the  lives  of  other  living 
things.    Nowhere  is  this  relationship  more  obvious  than  in  the  area  of 
nutrition,  for  most  interactions  between  living  things  involve  food. 
If  a  deer  does  not  have  grass  or  browse  on  which  to  feed,  it  dies. 
Without  deer  a  mountain  lion  would  be  in  danger  of  starvation,  if 
alternate  sources  of  food  were  not  readily  available,  such  as  rabbits. 
It  too  would  die.    Activities  in  Core  C  are  designed  to  show  that  the 
role  or  fate  of  any  organism  is  directly  or  indirectly  related  to  its 
eating  hfdsits. 

Within  any  comnunity  one  will  find  plants,  plant  eaters,  animal 
eaters,  and  other  organisms  feeding  on. both  plants  and  animals.  The 
relationship  between  organisms  in  an  environmental  community  is  best 
expressed  as  a  food  chain. 

What  is  not  apparent  to  many  people  is  that  each  food  chain  has  a 
plant  in  some  form  as  the  beginning  link  in  the  chain.    The  foods  of 
all  animals,  including  man,  can  be  traced  to  plants,  and  therefore, 
ultimately  to  the  sun.    Th;;  develoiaient  of  this  concept  begins  in 
Activity  3-15  (My  Source  Of  Food)  by  having  the  student  trace  the 
ingredients  of  a  ccnunonly  eaten  food  item,  a  hamburger,  to  their  source. 
The  student  finds  that  all  foods  do,  indeed,  have  a  plant  origin.  That 
all  foods  can  ultimately  be  traced  to  the  sun  will  be  developed  in  tlie 
following  core. 
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BACKGRCXJND  INFORMATION  FOR  THE  TEACHER 

Since  animals,  including  man,  do  not  make  their  own  food,  they  must 
obtain  their  energy  by  eating  a  plant  or  another  animal  that  has  eaten  a 
plant.    That  all  food  eaten  can  be  traced  to  plants  is  readily  apparent 
in  tracing  the  source  of  the  parts  of  a  hamburger  in  Activity  3-15  (My 
Source  Of  Food) .    It  is  important  for  you  as  a  teacher  to  note  the  subtle 
difference  between  the  food  source  dealt  with  in  this  activity  and  the 
food  chain  dealt  with  in  future  activities.     In  a  food  source,  a  food  is 
basically  derived  from  the  same  organism,  e.g.,  milk  frc»n  a  cow,  butter 
fron  a  cow,  tomato  from  a  tomato  plant.    In  a  food  chain,  the  transfer  of 
energy  is  fron  one  organism  to  another,  e.g.,  from  a  mouse  to  a  snake  to 
a  hawk.    This  differentiation  is  made  in  Activities  3-16  and  3-17.  What 
may  not  be  apparent  is  that  some  of  the  ingredients  are  not  food  in  the 
sense  that  the  others  are.    Such  things  as  salt  and  water,  while  impor- 
tant in  maintaining  a  properly  functioning  body,  do  not  supply  energy  or 
contribute  to  the  growth  and  repair  of  body  tissue  as  do  carbohydrates, 
fats,  and  proteins. 

In  Activity  3-16  (Who  Eats  Whom?)  examples  have  been  selected  to 
illustrate  that  organisms  unable  to  make  their  own  food  eat  other 
organisms.    Those  organisms  which  feed  on  plants,  while  technically 
referred  to  as  herbivores,  are  referred  to  here  as  plant  eaters. 
Carnivores  are  animals  which  eat  other  animals  and  are  referred  to  as 
animal  eaters.    Man  is  an  example  of  an  omnivore,  one  who  eats  both 
plants  and  animals.    For  the  sake  of  simplicity,  annivores  are  referred 
to  as  plant  and  animal  eaters. 

The  feeding  relationship  among  animals  within  an  environmental 
ccimiunity  is  termed  a  food  chain.    Such  a  relationship  is  best 
illustrated  by  an  example.    In  Activity  3-17  (The  Food  chain  Game)  the 
student  is  made  aware  of  a  chain  that  has  a  hawk  at  one  end.    The  hawk 
kills  a  snake  for  dinner.    The  snake  only  a  short  time  before  had  eaten 
a  frog,  which  in  turn  had  dined  on  a  grasshopper.    The  grasshopper  had 
been  feeding  on  grass. 
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UNIT  III.    ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMENT 
CORE  C.       ENERGY  FLOW  THROUGH  FOOD  CHAINS  AND  WEBS 


CORE  C  RATICmijE  (continued) 


To  function  in  a  positive  way  in  the  nattiral  world,  and  to 
understand  it,  the  student  must  realize  that  a  food  chain  represents 
only  an  isolated  strand  in  a  more  complicated  network  of  feeding 
relationships  that  exists  in  each  environmental  community.  One 
organism  may  serve  as  a  link  in  several  food  chains.    Since  food  chains 
are  interconnected,  the  feeding  relationships  can  be  thought  of  as  a 
food  web.    Before  he  can  appreciate  these  relationships  the  student  must 
be  familiar  with  what  peurcicular  animals  normally  eat.    This  is  accon-- 
plished  in  Activity  3*-16  (Who  Eats  Whom?)  where  the  eating  habits  of  a 
selected  group  of  animals  are  examined.    Putting  this  newly  gained 
knowledge  to  use,  the  student  is  given  the  opportunity  to  construct 
many  food  chains  by  playing  the  Food  Chain  Game  in  Activity  3-17. 
The  ccHoplexity  of  food  chains  is  then  made  apparent  by  the  construction 
of  several  food  webs  in  Activity  3-18  (ConstxiKition  Of  A  Food  Web) . 
The  worksheet  constructed  by  the  students  in  this  last  activity 
dramatically  illustrates  the  far*-reaching  interd^>endence  of  individuals 
in  the  food  web. 

These  food  interrelationships  are  fundamental  in  establishing  the 
kinds  and  numbers  of  organisms  in  a  community.    Man,  because  he  is  an 
integral  part  of  niinerous  chains,  and  because  he  has  the  potential  to 
affect  so  many  others,  must  recognize  the  many  invisible  threads  which 
tie  him  to  the  natural  world.    In  Activity  3-18  the  concept  is  also  intro- 
duced  that  any  reduction,  addition,  or  change  in  the  size  of  a  population 
within  a  web  can  have  dramatic  consequences*    This  concept  is  developed 
more  fully  in  Unit  ^.    Activity  3-19  (Nature*  s  Delicate  Balance — Review 
Of  Success)  provides  a  review  and  opportunity  for  applying  the  concepts 
in  this  core  by  writing  a  story  to  fit  a  picttire  booklet  on  the  inter- 
relationships of  living  things* 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

The  above  exan5)le  involves  more  organisms  than  sc^e  food  chains  and 
less  than  others.    All,  however,  have  one  thing  in  common — they  start 
with  a  green  plant. 

If  most  or  all  of  the  chains  are  examined  together  as  they  relate  to 
one  another,  the  result  is  a  weblike  arrangement  within  the  environmental 
community.    A  food  web  expresses  a  far  more  complex  set  of  relationships 
than  does  a  food  chain.    To  illustrate,  the  hawk  population  in  the  above 
exan4>le  depends  on  the  survival  of  all  other  populations  in  the  food 
chain.    If  a  fox  eats  the  snake,  or  a  mouse  eats  the  grasshopper,  then 
the  hawk  and  the  frog  would  need  to  look  elsev^ere  for  food.  These 
animals  are  part  of  several  different  interrelated  food  chains,  making 
up  what  is  called  a  food  web.    Further  clarification  of  food  webs  is 
provided  for  the  students  in  the  examples  in  Activity  3-18  (Construction 
Of  A  Food  Web).    The  interdependence  of  plants  and  animals  in  a  food  web 
is  reinforced  through  creative  storytelling  in  Activity  3-19  (Nature's 
Delicate  Balance — Review  Of  Success) .    In  a  pamphlet  without  words, 
students  develop  their  own  story,  integrating  the  delicate  balance  among 
living  organisms  such  as  men,  mountain  lions,  deer,  and  green  plants. 
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Materials  in  Siqpply  Kit 


[ItaJUcj^  an 


3-15  •    My  Source  Of  Food 


Page 


Overhead  projector 


Transpcurency  3-3 
Transparency  3-4 


Date  planned 


Tracing  The  Sour 
Terminal  Sources 


3-16.    Who  Eats  Whom? 


Page 


35mm  Slide  projector 


Animal  flash  cards 
Slide  3-30 
Slide  3-31 


Date  planned 


One  deck 
Kangaroo 
Kangaroo  eating 


3-17. 


Page 


The  Food  Chain 
Game 


Animal  flcish  cards 
Game  -  food  ChaJin 


Date  planned 


3-18.    Construction  Of  A 
Food  Web 
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Page   

Date  planned 


Pieces  of  heavy  corrugated 
cardboard 

Colored  rubber  bands 

Colored  chalk 

35mm  Slide  projector 


One  deck 
Four  decks  of  c 
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t  of  Supplies  Needed 


Materials  in  Supply  Kit 


Notes  and  Suggestions  to  Teacher 
{Italics  and  AnAou)  Jndiaatz  Advance,  Vn.tpaH/xtlon  Vln,tcXioM\ 


Transpcurency  3-3 
Transparency  3-4 


Tracing  The  Source  of  a  Hamburger 
Terminal  Sources  of  a  Hamburger 


Animal  flash  cards 
Slide  3-30 
Slide  3-31 


One  deck 
Kangaroo 
Kangaroo  eating 


Animal  flash  cards 
Game  -  food  Chain 


One  deck 

Four  decks  of  cards 


bed 


FouA  pizcti  «  l/Z"  X  n"  io^  tack  poAJi  0(J  6tude,nts.    Cottzct  old 

boxti  mJU  In  advance  In  oHdeA  to  havz  moagh  caAdboand. 
About  twenty-five  per  pair  of  students 
One  box 
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NOTE:    Some  activities  Undiaate.d  In  JLtalioJb  and  an  1^  In  th<L 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  need 


Activity  Number /  Page, 
Tentative  Teadiing  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Simply  Kit 


{I^tatccA  on 


3<-18.    Construction  Of  A 
Food  Web 
(Continued) 


Animal  flash  cards 
Worksheet  3-17 
Worksheet  3-18 
Slide  3-32 
Slide  3-33 
Slide  3-34 


One  deck 
Food  Web  A 
Food  Web  B 
S  allele  food  web 
Worksheet  3-17 
Worksheet  3-18 


3-19.    Nature's  Delicate 
Balance- -Review 
Of  Success 


35nin  Slide  projector 


Page 

Date  planned 


Worksheet  3-19 
Slide  3-35 
Slide  3-36 

Booklet  Petccote 
EaZancQ. 


Review  Of  Succe 
Review  Of  Succe 
Review  Of  Succe 

One  per  student 
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:  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
{JtaZiu  and  Amxm  Indiaatz  Advancz  PKzpoAation  ViAdction^] 

h       i      Materials  in  Supp'^  /  Kit 

1  Animal  flash  cards 

One  deck 

{  Worksheet  3*17 

Food  Web  A 

i  Worksheet  3-18 

Food  Web  B 

{  Slide  3-32 

Sanple  food  web 

,  Slide  3-33 

Worksheet  3-17 

1  Slide  3*34 

worksheet  3-18 

worksheet  3-19 
Slide  3-35 
Slide  3-36 

Booklet  HatuAzU  VoZLcotz 
Batanaz 


Review  of  Success 

Review  Of  Success  Question  1 

Review  Of  Success  Question  2 

One  per  student 
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OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


Me  and  my 
Environment 


UNIT  GOALS: 


1*    Realize  and  appreciate  the  energy  inter- 
relationships between  orgcinisms. 

2.    Appreciate  and  understand  man*s 

dependence  on  green  plants  for  food. 

CORE  C  OBJECTIVES: 

1.  Realize  that  food  is  the  only  source  of 
energy  for  man  and  all  other  animals. 

2,  Realize  that  food  can  be  traced  to  a  plant 
source* 

5.  Trace  a  food  to  its  source* 

6.  Construct  food  chains  and  webs* 


Activity  3-15«    My  Source  Of  Food 

By  tracing  ^ood  citcu^i^  to  thoJJi  6ouxcc,  the  -Students  a^liC 
InioA  tltat  pla^vU  oJiz  tlie.  iou/ice      enoAgtj  in  tiit  iood  ^  ' 
thzij  CDHAume.    TkU  i6  an  impoHtcmt  concept  in  tlic 
dcvdiopmcnt  o^  ^ub^Qjqutnt  activiXiu* 


MATERIALS 


TEACHING  STRATEGIES 


fE  FOCUS  FOR  THIS  ACTIVITY 
:T  GOALS: 

1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2.  Appreciate  and  understand  man's 
dependence  on  green  plants  for  food. 

m  C  OBJECTIVES: 

1.  Realize  that  food  is  the  only  source  of 
energy  for  man  and  all  other  animals. 

2.  Realize  that  food  can  be  traced  to  a  plant 
source. 

5.  Trace  a  food  to  its  source. 

6.  Construct  food  chains  and  webs. 


TEACHING  STRATEGIES 


3-15.    My  Source  Of  Food 

ng  ^ood  c/iotfU  to  tiioJji  6ouAcz,  the  6tudmts  wltC 
at  pZa^vU  (Viz  tiiz  6oixAcz  OjJ  znoAgy  in  t/ie  iood 
Aome.    Tki^      an  important  concept  in  ttie. 
znt  0^  6ub6zquznt  activities. 


LERIC 


UNIT  III.  ENERGY  RELATIONSHIPS 

IN  MY  ENVIRONMENT 

CORE  C.  ENERGY  FLOW  THROUGH 

FOOD  CHAINS  AND  WEBS 

ACTIVITY  3-15.     MY  SOURCE  OF  FOOD 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the  2nd  0^  tliU  activity,  cadi  student  should: 

"tiavc  s^aggcMcd  wkcKc  tlic  cnc^igij  in  ^ood  comu  ixcm. 
'-have  participated  in  identifying  tlie  ingredients 

0^  a  hoinbuAger. 
"have  lued  the  word  "souAce'^  appxopxiatety. 
"have  discovered  tluit  aJU  of  tlic  hojnbiiAger 

ingredients  came  prcvioivslij  from  plants, 
-'have  traced  at  teast  one  otiier  food  product  to 

pZants. 

"liave  stated  that  he  Is  dependent  on  plants  for 
Ills  food. 


ACTIVITY  3-15 


MATERIALS 


Traxxsparency  3-3 
Transparency  3-4 
^Overhead  projector 


Transparency  3-3 


V 


*Not  furnished  in  materials  kit 
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TEACHING  STRATEGIES 


Teacher  Preparation; 

1.  Have  the  overhead  projector  set  up  and  ready  to  use. 

2.  Familiarize  yourself  with  the  trcuisparencies. 

Have  the  students  recall  the  Popeye  Story  (Activity  3-14) 
and  ask: 

WHY  DID  POPEYE  GO  TO  THE  SHELF? 
WHY  DID  HE  WANT  FOOD? 
WHY  DO  YOU  EAT  FOOD? 


POPEYE  WENT  TO  THE  SHELF  FOR  FOOD.  WHERE  DO  YOU 
GET  YOUR  FOOD? 


Then  say: 


WE  GET  FOOD  FROM  THE  GROCERY  STORE,  BUT  WHERE 
DOES  THE  FOOD  IN  THE  GROCERY  STORE  COME  FROM? 


ASK^FQR 

OTHER  IDEA 


After  the  various  general  responses  have  been  listed, 
project  Transparency  3-3  with  only  the  hamburger,  bun,  and 
condiments  exposed.    (The  center  of  the  transparency  with 
stippled  circle  around  it.) 


TEACHING  STRATEGIES 


aration: 

he  overhead  projector  set  up  and  ready  to  use. 
arize  yourself  with  the  transparencies « 
dents  recall  the  Popeye  Story  (Activity  3-14) 

POPEYE  GO  TO  THE  SHELF? 
HE  WANT  FOOD? 
OU  EAT  FOOD? 


BNT  TO  THE  SHELF  FOR  FOOD.     V^riERE  DO  YOU 
FOOD? 


30D  FROM  THE  GROCERY  STORE,  BUT  WHERE 
FOOD  IN  THE  GROCERY  STORE  COm  FROM? 


ANTICIPATED  STlfOENT  BEHAVIORS 


students: 


-respond,  "For  food." 
•respond,  "For  energy." 

-recall  the  fuZt  and  Hexitthy  game  and  respond, 
"For  energy." 


•respond,  "Grocery  store,"  "Shelves,"  "Drive-in/ 
"Restauremt." 


—respond,  "Plants,"  "Animals,"  "Gardens,"  "Farms," 
"Ranches." 


ASKF0R 
OTHER  IDEAS 


tious  general  responses  have  been  listed, 
sparency  3-3  with  only  the  hamburger,  bun,  and 
cposed.    (The  center  of  the  transparency  with 
:le  around  itj 

er|c 


MATERIALS 


TEACHING  STRATEGIES 


LET'S  SEE  WHERE  ALL  THE  THINGS  IN  A  HAMBURGER 
WITH  "THE  WORKS*  COME  FROM. 

Expose  the  picture  of  the  meat  and  ask: 

WHERE  DOES  THE  MEAT  IN  A  HAMBUROBR  COME  FROM? 

After  the  correct  response  ^  expose  the  picture  of  the  cow. 
Then  say: 

ANOTHER  WAY  TO  SAY  THAT  MEAT  IN  A  HAMBURGER 
COMES  FROM  A  COW  IS  TO  SAY  THAT  THE  SOURCE 
OF  THE  MEAT  IS  A  GOW. 

Write  "source**  on  the  chalkboard  and  have  the  class 
pronounce  the  word. 

WHAT  DID  THE  COW  EAT  TO  MAKE  THE  MEAT  THAT 
THE  HAMBURiC^R  CAME  FROM? 

ANOTHER  WAY  TO  TALK  ABOUT  THE  (grass)  THAT 
THE  COW  EATS  IS  TO  SAY  THAT  THE  FOOD  SOURCE 
FOR  THE  COW  IS  (grass) . 

When  the  plant  sources  are  given,  expose  the  picture  of 
grfiss,  hay,  and  com.    Then  proceed  to  anothez  ingredient 
of  the  totdd  hamburger.    Expose  one  step  at  a  time  in 
tracing  each  source.    In  developing  the  sources  of  the 
bunf  proceed  by  eU^king; 

WHO  CAN  TELL  ME  WHAT  A  HAMBURGER  BUN  IS  MADE  FROM? 


TEACHING  STRATEGIES 


SEE  WHERE  ALL  THE  THINGS  IN  A  HAMBURGER 

1  •*THE  WORKS COME  FROM. 

le  picture  of  the  meat  and  ask: 

^  DOES  THE  MEAT  IN  A  HAMBURGER  COME  FROM? 

2  correct  response,  expose  the  picture  of  the  cow. 


?mR  WAY  TO  SAY  THAT  MEAT  IN  A  HAMBURGER 
2S  FROM  A  COW  IS  TO  SAY  THAT  THE  SOURCE 
?m  MEAT  IS  A  COW. 

>urce'*  on  the  chalkbo^d  and  have  the  class 
t  the  word* 

DID  THE  COW  EAT  TO  MAKE  THE  MEAT  THAT 
HAMBURGER  CAME  FROM? 

[*HER  WAY  TO  TALK  ABOUT  THE  (grass)  THAT 
COW  EATS  IS  TO  SAY  THAT  THE  FOOD  SOURCE 
THE  COW  IS  (grass) > 

plant  sources  are  given ^  expose  the  picture  of 
ly,  and  com.    Then  proceed  to  another  ingredient 
>tal  hamburger.    Expose  one  step  at  a  time  in 
iach  source.    In  developing  the  sources  of  the 
:eed  by  aisking: 

CAN  TELL  ME  WHAT  A  HAMBURC^R  BUN  IS  MADE  FROM? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-15 

@ 


— suggest  that  the  source  is  beef  or  a  cow. 


—indicate,  "Food,"  "Hay,"  "Grass,"  "Corn.' 


-generally  suggest  ingredients,  such  as  flour  and 
milk. 
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ACTIVITY  3-15 

@ 


MATERIALS 


t©0 


9 


Transparency  3-4 


TEACHING  STRATEGIES 


List  the  correct  replies  on  the  dialkboard.    Supply  those 
that  are  missing  so  that  the  completed  list  includes:  milk, 
sugar,  yeeist,  and  flour.    Then  proceed  as  before  in 
exposing  each  step,  one  at  a  time.    Reinforce  the  use  of 
the  word  source. 

If  students  bypass  a  step,  for  exan^le  from  ketchup  to 
tomato  plant,  accept  the  answer  and  ask: 

WHAT  PART  OF  THE  TOMATO  PLANT  IS  USED  IN  MAKING 
KETCHUP? 

When  all  of  the  components  have  been  completed  ask: 

AS  WE  TRACED  BACH  FOOD  PART  OF  A  HAMBURGER 
TO  ITS  SOURCE,  DID  YOU  NOTICE  ANYTHING  THAT 
WAS  THE  SAME  ABOUT  THE  SOURCES? 


Project  Tramsparency  3-4. 
a3k; 


Point  to  the  seven  plants  and 


HERE  ARE  THE  THINGS  WE  ENDED  UP  WITH  WHEN  WE 
TRACED  THE  HAMBURGER  TO  ITS  SOURCES.     HOW  ARE 
THEY  ALIKE? 


i^HAVE  Yl 
^  INVOLVI 
ALL 
STUDEN! 


TEACHING  STRATEGIES 


jrect  replies  on  the  chalkboard.    Supply  those 

sing  so  that  the  completed  list  includes:  milk, 

,  and  flour.    Then  proceed  as  before  in 

h  step,  one  at  a  time.    Reinforce  the  use  of 

rce. 

bypass  a  step,  for  exait5)le  from  ketchup  to 
,  accept  the  cuiswer  and  ask: 

RT  OF  THE  TOMATO  PLANT  IS  USED  IN  MAKING 


the  components  have  been  completed  ask: 

RACED  EACH  FOOD  PART  OF  A  HAMBURGER 
SOURCE,  DID  YOU  NOTICE  ANYTHING  THAT 
SAME  ABOUT  THE  SOURCES? 


sparency  3-4.    Point  to  the  seven  plants  and 


E  THE  THINGS  WE  ENDED  UP  WITH  WE 
THE  HAMBURGER  TO  ITS  SOURCES.     HOW  ARE 
IKE? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— state,  "The  tomato.' 


-conclude  that  the  eight  components  of  a  hamburger 
can  all  be  traced  to  plants. 


•reply,  "All  are  plants,"  "All  grow  in  the  ground," 
"All  need  water." 


fHAVE  YOU 
INVOLVED 

^STUDENTS? 
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MATERIALS 


TEACHING  STRATEGIES 


WE  HAVE  TRACED  SOME  OF  THE  FOOD  WE  EAT  TO  PLANTS. 
YOU  WOULD  FIND  THAT  NO  MATTER  WHAT  FOOD  WE  EAT, 
WE  COULD  TRACE  IT  TO  PLANTS.     NOW  LET'S  TRY  IT 
WITH  SOME  OTHER  FOODS* 

Call  on  a  student  to  suggest  a  food*  As  a  class,  trace 
back  the  food  to  its  sources  as  far  as  possible.  Write 
the  source  sequence  on  the  chalkboard  as  students  state 
them. 

Seme  exanples  of  foods  to  trace  are  listed  below. 


shortening-animalS'^grains 
flour  -  wheat 


sausage  -  pig  *  grains 


tomato  sauce  -  tomato  -  tomato  plant 


flour  -  wheat 


salt 


hamburger  -  cow  -  grains 


sauce  -  tomato  -  tomato  plant 


spices  -  plants 


ERIC 


TEACHING  STRATEGIES 


ACTIVITY  3-15 

@ 


B  TRACED  SOME  OF  THE  FOOD  WE  EAT  TO  PLANTS. 
OLD  FIND  THAT  NO  MATTER  WHAT  FOOD  WE  EAT, 
LD  TRACE  IT  TO  PLANTS.     NOW  LET'S  TRY  IT 
OME  OTHER  FOODS. 

tudent  to  suggest  a  food.  As  a  class,  trace 
od  to  its  sources  as  far  as  possible.  Write 
sequence  on  the  chalkboard  as  students  state 

es  of  foods  to  trace  are  listed  below. 


crust 


shortening- animals-grains 

flour  -  vheat 

water 

salt 


sausage  -  pig  -  grains 
—  cheese     milk  -  cow  -  gradns 

tomato  sauce     tomato  -  tomato  plant 


noodles 


flour  -  wheat 

water 

salt 


/ 


hamburger  -  cow  -  grains 


— sauce  -  tomato  -  tomato  plant 
"^spices  •  plants 


ERLC 


ACTIVITY  3-15 
.  @ 


MATERIALS 


ERIC 


CHOCOLAT£< 
CHIP 
COOKIES 


ICE  CREAMf 


PEANUT* 
BUTTER 
cANDWICH 


TEACHING  STRATEGIES 


^chocolate  chips-cocoa  bean-cocoa  bean  plant 
-sugar  -  sugar  beet  -  sugar  beet  plant 
^flour  -  wheat 

^butter  -  miUc  -  cow  -  grains 

^milk  -  cow  -  grains 

-sugar  -  sugar  beet  -  sugar  beet  plant 

"^Vctnilla  -  vanilla  beam 


INVOLVE  YOll 
V  SLOWEST  A 
rW^STUOENTSfl 


shortening  -  animals  -  grcuns 
flour  -  wheat 
milk  -  cow  -  grains 
salt 

peanut  butter-peanuts-peanut  plant 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


^chocol.  te  chips- cocoa  bean- cocoa  bean  plamt 
-sugar  -  sugeu:  beet  -  sugar  beet  plant 

lour  -  wheat 
^butter  -  milk  -  cow  -  grains 

^milk  -  cow  -  grains 

-sugar  -  sugar  beet  -  sugar  beet  plant 

"^vanilla  -  vanilla  bean 


INVOLVE  YOUR 


shortening  -  animals  -  grains 


flour  -  wheat 


/brea< 


milk  -  cow  -  grains 


salt 


peanut  butter^peanuts- peanut  plant 


ERIC 


MATERIALS 


I  ERiC 


TEACHING  STRATEGIES 


NOTE:    Spices,  water,  and  salt  are  considered  to  be 

nutrients  but  not  food.    Since  they  do  not  give 
us  energy  they  are  not  considered  foods.    This  may 
need  to  be  explained  to  the  students. 

Conclude  the  activity  by  asking: 

HOW  IMPORTANT,  THEN,  DO  YOU  THINK  PLANTS  ABE 
FOR  YOUR  FOOD? 


WHAT  IS  THE  SOURCE  OF  ALL  OF  OUR  FOOD? 


Accept  all  euiswers  %^ich  imply  that  without  plants  we 
could  not  have  any  foods. 


giJe  sXf 

STUDENTS  A I 
TO  RESF 


TEACHING  STRATEGIES 


.es,  water,  and  salt  are  considered  to  be 
rients  but  not  food.    Since  they  do  not  give 
mergy  they  are  not  considered  foods.    This  may 
to  be  explained  to  the  students. 

le  activity  by  asking: 

IPORTANT,  THEN,  DO  YOU  THINK  PLANTS  ARE 
)UR  FOOD? 


:S  THE  SOURCE  OF  ALL  OF  OUR  FOOD? 


answers  which  inply  that  without  plants  we 
Lave  any  foods. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  3-15 
@ 


— describe  in  their  own  words  that  they  are  dependent 
upon  plcuits  for  all  of  their  food. 

— describe  in  their  own  %#ords  that  they  are  dependent 
upon  plants  for  all  of  their  food. 


GlJtsl^ERli 
STUDENTS  A  CHANCE 
TO  RESPOND 
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Me  and  my 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2.  Appreciate  and  understand  man's 
dependence  on  green  plants  for  food. 

CORE  C  OBJECTIVES: 

1.    Realize  that  food  is  the  only  source  of 
energy  for  man  and  all  other  animals. 

6.    Construct  food  chains  and  webs. 


MATERIALS 


Slide  3-30  and  Slide  3-31 
Deck  of  animal  flash  cards 
*35inm  Slide  projector 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  3-16.    Who  Eats  Whom? 

Via  acjUv^Xy,  boj^idu  Qjnph<ulzlng  tliat  a^uunath  zat.  otlioA 
living  tiiAjiQ^  ioK  iood  (cn^t/),  pKovldu  m  oppoxtiLnitu 
ioK  tixz  ^tiidznU  to  btcjomc  imiZlcui  with  tiiz  eating 
hahit&  oi  dkvi'^^aU  that  OAZ  incJLudzd  in  tkz  iood  cliaini 
and  tceb^  deye^ped  in  ^udczzding  activities. 


Begin  the  activity  by  directing  the  students  to  think 
about  the  foods  they  normally  eat.    Do  this  by  selecting 
a  member  of  the  class  and  asking: 

WHAT  ARE  TWO  FOODS  THAT  YOU  AND  YOUR  FAMILY 
OFTEN  EAT  AT  HOME? 


WHAT  ARE  YOUR  TWO  FAVORITE  FOODS? 


FOCUS  FOR  THIS  ACTIVITY 


OALS : 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms* 

\    Appreciate  and  understand  man's 

dependence  on  green  plants  for  feed. 

OBJECTIVES : 

Realize  that  food  is  the  only  source  of 
energy  for  man  and  all  other  animals. 

Construct  food  chains  and  webs. 


TEACHING  STRATEGIES 


-16.    Who  Eats  Whom? 

itij,  bQ^idQA  mplia&izL^\g  tiiat  animaU  zat  otlieJi 
ig6  ioK  iood  [ojMLnQij) ,  pKovldu  m  cpponta^iLtij 
udQ,yU6  to  become  ^(miiXcui  tolth  tkz  zatbxQ 
a^wnaU  tiiat  oaz  Inciudzd  in  tkz  iood  c/iaui6 
(Lvzlopzd  in  ^acceecUng  acUvitioA. 


activity  by  directing  the  students  to  think 
foods  they  normally  eat.    Do  this  by  selecting 
f  the  class  and  asking: 

RE  TWO  FOODS  THAT  YOU  AND  YOUR  FAMILY 
EAT  AT  HOME? 


RE  YOUR  TWO  FAVORITE  FOODS? 


lERLC 


@ 


UNIT  III.  ENERGY  RELATIONSHIPS 

IN  MY  ENVIRONMENT 

CORE  C.  ENERGY  FLOW  THROUGH 

FOOD  CHAINS  AND  WEBS 

ACTIVITY  3-16.     WHO  EATS  WHOM? 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tliz  znd      tliU  acXLvltij,  zack  6tadznt  6hould: 

-'have  tdaiti^icd  ananatb  on  tiiz  itoa^h  coAdA. 
-'have  Idmtillzd  niiat  t/ie  anmal&  zat. 
--havz  das  tallied  tacJi  aniriul  05  ploLfit  ejcuto/i, 

aaonaX  cofcA,  oA  pCant  and  animal  (uoutVi. 
'-have  5accc6  5,^'utC{/  parti cipatzd  in  thz  chaZZzngz 

students : 


— name  two  foods  commonly  eaten  for  meals,  such  as 
milk,  bread r  potatoes,  meat^  hamburger ,  etc. 

— name  two  favorite  foods. 


ACTIVITY  3-16 
® 


MATERIALS 


ERIC 


Slide  3-30 


Slide  3-31 


TEACHING  STRATEGIES 


Ask  the  same  qiiestions  of  two  or  three  other  students. 
Suggest  to  the  entire  class  that  they  list  six  foods  they 
think  are  most  often  eaten  by  roost  people. 

Project  Slide  3-30  and  ask: 

WHAT  IS  THIS  ANIMAL? 

If  Students  do  not  know  it  is  a  kangaroo,  tell  them  and 
ask: 

MOST  OF  US  KNOW  WHAT  OUR  PETS  EAT,  BUT  CAN 
SOMEONE  TELL  ME  WHAT  A  KANGAROO  EATS? 


THERE  ARE  A  NUMBER  OF  ANIMALS  THAT  WE  CAN'T 
OBSERVE  AS  EASILY  AS  WE  CAN  OUR  PETS.  SOME- 
TIMES IT'S  HARD  TO  KNOW  WHAT  THESE  ANIMALS  EAT. 

Project  Slide  3-31  and  ask: 

NOW  WHAT  DO  YOU  THINK  THE  KANGAROO  EATS? 

THE  KANGAROO  GRAZES  ON  PLANTS  MUCH  LIKE  A 
COW  DOES,  ALTHOUGH  IT  SOMETIMES  PICKS  THE 
POOD  UP  WITH  ITS  FRONT  PAWS. 

Hold  up  a  deck  of  animal  flash  cards  for  the  students  to 
see  and  say: 

ON  THESE  CARDS  ARE  PICTURED  OTHER  ANIMALS  FROM 
DIFFERENT  ENVIRONMENTS.  LET'S  NAME  AS  MANY  OF 
THEM  AS  WE  CAN. 


TEACHING  STRATEGIES 


ame  questions  of  two  or  three  other  students. 
o  the  entire  class  that  they  list  six  foods  they 
inost  often  eaten  by  most  people. 

lide  3-30  and  ask: 

IS  THIS  ANIMAL? 

its  do  not  know  it  is  a  kangaroo,  tell  them  and 


OF  US  KNOW  WHAT  OUR  PETS  EAT,  BUT  CAN 
ONE  TELL  ME  WHAT  A  KANGAROO  EATS? 


E  ARE  A  NUMBER  OF  ANIMALS  THAT  WE  CAN'T 
RVE  AS  EASILY  AS  WE  CAN  OUR  PETS.  SOME- 
S  IT'S  HARD  TO  KNOW  WHAT  THESE  ANIMALS  EAT. 

lide  3-31  and  ask: 

WHAT  DO  YOU  THINK  THE  KANGAROO  EATS? 

KANGAROO  GRAZES  ON  PLANTS  MUCH  LIKE  A 
DOES,  ALTHOUGH  IT  SOMETIMES  PICKS  THE 
UP  WITH  ITS  FRONT  PAWS. 

deck  of  cmimal  flash  cards  for  the  students  to 
ay: 

HESE  CARDS  ARE  PICTURED  OTHER  ANIMALS  FROM 
ERENT  ENVIRONMENTS*     LET'S  NAME  AS  MANY  OF 
AS  WE  CAN. 


ERIC 

~faliyiiiliBiiiljiliia  " 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— recognize  and  name  animal  as  a  kemgaroo. 


-will  probably  not  be  familiar  with  a  kangaroo's 
eating  habits. 


— identify  leaves  of  shrubs  and  grasses. 


MATERIALS 


Fish 


Mosquito 


Spider 


Pig 


Hawk 


TEACHING  STRATEGIES 


INVOLVE  Y( 

V  slowest! 

r^f^  STUDENT! 


One  at  a  time  hold  the  cards  up  so  the  students  can  see 
the  animal  pictured  but  not  the  name  of  it«    Ask  students 
to  identify  each  animal.    Call  on  sdl  students  so  that 
each  has  the  opportunity  to  identify  at  least  one  animal. 
If  students  are  unfamiliar  with  a  particular  amimail,  or 
identify  emy  incorrectly,  uncover  the  name  so  that  it  may 
be  read  by  the  students. 

After  going  through  the  deck,  say: 

NOW  THAT  WE  HAVE  NAMED  THE  ANIMALS,  LET'S  TRY 
TO  NAME  WHAT  THESE  ANIMALS  NORMALLY  EAT. 

Again  hold       the  cards  one  at  a  time  so  the  animal  on 
the  front  is  visible  emd  ask  the  students  to  try  to 
name  the  foods  eaten  by  the  animal. 

The  food(s)  most  commonly  eaten  by  the  animal  are  written 
on  the  back  of  each  card,    l^en  the  students  have  stated 
what  food(s)  they  think  the  animal  eats,  tell  them  the 
food(s)  listed  on  the  back  of  the  card.    Remind  them  that 
the  cards  do  not  necessaurily  list  everything  an  animal 
might  eat,  only  the  major  items  in  the  diet. 

After  two  or  three  cards  have  been  discussed;  hold  up  the 
card  picturing  the  hawk.    When  the  students  have  had  a 
chance  to  name  the  picture  and  the  hawk's  food,  asks 

IS  THERE  ANYTHING  THE  SAME  ABOUT  THE  FOODS  A 
HAWK  EATS?    WHAT  IS  IT  THESE  HAVE  IN  COMMON? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-16 

@ 


INVOLVE  YOUR 


SLOWEST 


r» STUDENT 


line  hold  the  cards       so  the  students  can  see 
pictured  but  not  the  name  of  it.    Ask  students 
y  each  animal.    Call  on  all  students  so  that 
he  opportunity  to  identify  at  least  one  animal, 
s  are  unfamiliar  with  a  particular  animal,  or 
ny  incorrectly #  uncover  the  name  so  that  it  may 
the  students* 

g  through  the  deck,  say: 

»AT  WE  HAVE  NAMED  THE  ANIMALS,  LET'S  TRY 
HE  WHAT  THESE  ANIMALS  NORMALLY  EAT. 

yip  the  cards  one  at  a  time  so  the  euiimal  on 
is  visible  and  ask  the  students  to  try  to 
oods  eaten  by  the  animal. 

most  commonly  eaten  by  the  animal  are  written 
of  each  caord.    When  the  students  have  stated 
s)  they  think  the  animal  eats,  tell  them  the 
sted  on  the  back  of  the  card.    Remind  them  that 
do  not  necessarily  list  everything  an  animal 
only  the  major  items  in  the  diet. 

or  three  cards  have  been  discussed,  hold  up  the 
ring  the  hawk*    When  the  students  have  had  a 
name  the  picture  and  the  hawk's  food,  ask: 

ERE  ANYTHING  THE  SAME  ABOUT  THE  FOODS  A 
BATS?    WHAT  IS  IT  THESE  HAVE  IN  C0M40N? 


—respond,  '•They  all  move,"  "They  crawl."  The 
students  may  recognise  that  all  are  animals. 


ACTIVITY  3-16 


MATERIALS 


ERIC 


Steer 


Mouse 


t^abbit 


Worm 


Turtle 


TEACHING  STRATEGIES 


If  students  do  not  perceive  that  the  hawk  eats  only 
animals,  say: 

THE  HAWK  EATS  ONLY  ANIMALS.     WE  CALL  THE 
HAWK  AN  ANIMAL  EATER* 

Hold  up  the  card  picturing  the  cow.    When  the  students 
have  identified  the  cow  and  listed  ti.e  foods  they  think 
the  cow  eats,  show  them  the  foods  pictured  on  the  back  of 
the  card  and  ask: 

IS  THERE  ANYTHING  THE  SM^  ABOUT  THE  FOODS  THE 
COW  EATS? 

IF  WE  CALL  AN  A^IIMAL  THAT  EATS  ONLY  ANIMALS, 
LIKE  A  HAWK,  AN  Al^IMAL  EATER,  WHAT  DO  YOU 
THINK  WE  CALL  AN  ANIMAL  THAT  EATS  ONLY 
PLANTS,  LIKE  A  COW? 

Hold  up  the  card  of  the  mouse  cuid  have  the  students  name 
the  animal  and  the  food  it  eats. 


Ask: 


IS  THERE  ANYTHING  THE  SAME  ABOUT  THE  FOOD  A 
MOUSE  EATS? 


WHILE  MANY  ANIMALS  EA^"^  ONLY  OTHER  ANIMALS,  AND 
MANY  ANIMALS  EAT  ONLY  PLANTS,  THERE  ARE  QUITE 
A  FEW  THAT  EAT  BOTH  PLANTS  AND  AN/.MALS.  WHAT 
DO  YOU  THINK  WE  lAU  CALL  THEM? 


TEACHING  STRATEGIES 


Its  do  not  perceive  that  the  hawk  ea'-s  only 
say: 

HAWK  EATS  ONLY  ANIMALS.    WE  CALL  THE 
:  AN  ANIMAL  EATER. 

:he  card  picturing  the  cow.    When  the  students 
itified  the  cov  and  listed  the  foods  they  think 
ats,  show  them  the  foods  pictured  on  the  back  of 
and  ask: 

'HERE  ANYTHING  THE  SAME  ABOUT  THE  FOODS  THE 
EATS? 

fE  CALL  AInI  animal  THAT  EATS  ONLY  ANIMALS, 

A  HAWK,  AN  AI>1IMAL  EATER,  WHAT  DO  YOU 
K  WE  CALL  AN  ANIMAL  THAT  EATS  ONLY 
TS,  LIKE  A  COW? 

he  card  of  the  mouse  and  have  the  students  name 
1  and  the  food  it  eats. 


HERE  ANYTHING  THE  SAME  ABOUT  THE  FOOD  A 
E  EATS? 


E  MANY  ANIMALS  EAT  ONLY  OTHER  ANIMALS,  AND 

ANIMALS  EAT  ONLY  PLANTS,  THERE  ARE  QUITE 
W  THAT  EAT  BOTH  PLANTS  AND  ANIMALS.  WHAT 
OU  THINK  Vm  Cr^U  CALL  THEM? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


— identify  all  foods  as  plants  or  plant  products. 


— respond,  "A  plant  eater." 


-observe  and  state  that  mice  eat  both  plant  and 
animal  material. 


—respond,  •'Plant  and  animal  eaters." 


MATERIALS 


Deer 


Frog 


Man 


Mountain  lion 


ERiC 


TEACHING  STRATEGIES 


Continue  presenting  the  animal  cards,  having  the  students 
name  what  the  different  animals  eat.    Now,  in  addition, 
after  the  pictured  foods  have  been  shown,  ask  the  students 
to  classify  the  animal  as  a  plant  eater,  animal  eater, 
or  plant  and  animal  eater. 

When  all  the  cards  have  been  studied,  prepare  the  students 
for  a  challenge  game  by  askinr- 

WHO  IN  THE  CLASS  THINKS  HE  CAN  REMEMBER  MORE 
ABOUT  WHAT  THESE  ANIMALS  EAT  THAN  ANYONE  ELSE? 

Select  one  member  of  the  class  and  say: 

(Student's  name)  THINKS  HE  KNOWS  MORE  ABOUT 
THE  FOODS  EATEN  BY  THESE  ANIMALS  THAN  THE 
REST  OF  YOU.     WHO  DISAGREES  AND  WOULD  LIKE  TO 
CHALLENGE  HIM  IN  A  CONTEST? 

Then  say: 

LET'S  HAVE  A  CONTEST. 

Have  the  student  who  says  he  knows  the  most  stand  to  one 
side  of  the  front  of  the  room.     Instruct  the  challenger 
to  stand  on  the  other  side.    Both  should  be  in  a  position 
to  see  the  cards  you  hold. 


Say; 


I  WILL  FLASH  ONE  OF  THE  CARDS  SHOWING  THE 
PICTURES  OF  THE  ANIMALS  WE  HAVE  BEEN  DISCUSSING, 
THE  FIRST  ONE  TO  NAME  A  FOOD  THE  ANIMAL  EATS  EARNS 
FIVE  POINTS.     I  WILL  DO  THIS  FOR  TEN  CARDS.  THE 
ONE  WHO  EARNS  THE  MOST  POINTS  WINS. 


TEACHING  STRATEGIES 


^presenting  the  animal  cards,  having  the  students 
the  different  animals  eat.    Now,  in  addition, 
pictured  foods  have  been  shown,  ask  the  students 

fy  the  animal  as  a  plant  eater,  animal  eater, 

and  animal  eater* 

the  cards  have  been  studied,  prepare  the  students 
illenae  game  by  asking: 

IN  THE  CLASS  THINKS  HE  CAN  REMEMBER  MORE 
T  WHAT  THESE  ANIMALS  EAT  THAN  ANYONE  ELSE? 

e  member  of  the  class  and  say: 

dent's  name)  THINKS  HE  KNOWS  MORE  ABOUT 
FOODS  EATEN  BY  THESE  ANIMALS  THAN  THE 

OF  YOU.     WHO  DISAGREES  AND  WOULD  LIKE  TO 
LENGE  HIM  IN  A  CONTEST? 


S  HAVE  A  CONTEST. 

student  who  says  he  knows  the  most  stand  to  one 
he  front  of  the  room.    Instruct  the  challenger 
DTi  the  other  side.    Both  should  be  in  a  position 
cards  you  hold. 


L.L  FLASH  ONE  OF  THE  CARDS  SHOWING  THE 
JRES  OF  THE  ANIMALS  WE  HAVE  BEEN  DISCUSSING. 
IRST  ONE  TO  NAME  A  FOOD  THE  ANIMAL  EATS  EARNS 
POINTS •     I  WILL  DO  THIS  FOR  TEN  CARDS.  THE 
mo  EARNS  THE  MOST  POINTS  WINS. 


LEKLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


\  ACTIVITY  3-16 
@ 


—raise  their  hands. 


—raise  hands  indicating  willingness  to  compete. 


—come  to  the  front  of  the  room* 


AaiVITY  3-16 

@ 


Chicken 


Bird 


Insect^ 


ERIC 


TEACHING  STRATEGIES 


One  at  a  time  flash  ten  cards  frcnn  the  deck.    Have  a 
student  keep  score  at  the  chalkboard,  scoring  five  points 
each  round  for  the  winner.    If  a  student  is  first  in 
naming  a  food,  but  the  food  named  is  incorrect,  the 
opposing  student  has  the  opportunity  to  name  the  correct 
food. 


Select  two  new  students  to  challenge  each  other.  Play  the 
game  in  the  same  manner. 

NOTE:    Select  contestants  of  equal  ability  or  select 

cards  v^ich  assure  some  success  for  all  students. 
You  may  wish  to  have  one  student  flash  the  cards, 
one  student  referee,  and  one  student  keep  score  on 
the  chalkboard. 

Possible  variations  of  the  game: 

1.  Winner  remains  at  the  front  until  defeated  by  a 
challenger. 

2.  Require  two  or  more  foods  to  be  named  for  each 
animal. 

3.  Identify  whether  or  not  the  animal  is  a  plimt  eater, 
animal  eater,  or  a  plant  and  animal  eater. 

Contintie  to  play  for  as  long  as  interest  warrants  and/or 
until  students  have  become  familiar  with  the  animals  and 
^at  they  eat. 

When  playing  is  completed,  ask: 

WHAT  HAVE  YOU  LEARNED  BY  PLAYING  THIS  GAME? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


e  flash  ten  cards  from  the  deck.    Have  a 
score  at  the  chedkboard,  scoring  five  points 
ox  the  winner.    If  a  student  is  first  in 
if  but  the  food  named  is  incorrect,  the 
ient  has  the  opportunity  to  name  the  correct 


2W  students  to  challenge  each  other.  Play  the 
same  manner* 

b  contestants  of  equal  ability  or  select 
which  assure  scrnie  success  for  all  students. 
ly  wish  to  have  one  student  flash  the  cards, 
budent  referee,  and  one  student  keep  score  on 
lalkboard. 

Lations  of  the  game: 

remains  at  the  front  until  defeated  by  a 
iger. 

i  two  or  more  foods  to  be  named  for  each 


^y  whether  or  not  the  animal  is  a  plant  eater, 
eater,  or  a  plant  and  animal  eater. 

?lay  for  as  long  as  interest  warrants  and/or 
bs  have  become  familiar  with  the  emimals  and 
b. 

is  ccnnpleted^  ask: 


— call  out  names  of  foods  as  individual  cards  are 
displayed. 


YOU  LEARNED  BY  PLAYING  THIS  GAME? 


—respond, 


About  animals/*  **What  animals  eat. 


ERIC 


MATERIALS 


Grasses 


TEACHING  STRATEGIES 


WHY  DO  ANIMALS  EAT? 

Simmarize  the  activity  by  saying: 

WE  NOW  KNOW  THE  NAMES  OF  SEVERAL  ANIMALS  THAT 
LIVE  IN  THE  ENVIRONMENT  AND  WE  KNOW  WHAT  KINDS 
OF  FOOD  THEY  USUALLY  EAT  FOR  ENERGY. 


Grain 


TEACHING  STRATEGIES 


^DO  ANIMALS  EAT? 

the  activity  by  saying: 

low  KNOW  THE  NAMES  OP  SEVERAL  ANIMALS  THAT 

IN  THE  ENVIRONMENT  AND  WE  KNOW  WHAT  KINDS 
'OOD  THEY  USUALLY  EAT  FOR  ENERGY. 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-16 

® 


— respond,  "They  need  food,"  "For  energy." 
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Me  and  my 
jj  ^^Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


!•    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2.    Appreciate  and  understand  man's 

dependence  on  green  plants  for  food. 

CORE  C  OBJECTIVES: 

1.  Realize  that  food  is  the  only  source 

of  energy  for  man  cad  all  other  animals. 

2.  Realize  that  food  can  be  traced  to  a 
plant  source. 

3.  Realize  that  all  food  chains  begin  with 
a  green  plant. 

4.  Appreciate  that  man  and  all  other  animals 
are  directly  or  indirectly  dependent  upon 
plants  for  food. 

5.  Trace  a  food  to  its  source. 

6.  Construct  food  chains  and  webs. 

8.    State  the  sources  of  food  for  various 
organisms. 


Tku  activity  givQ^  6tudcnt^  tht  oppo/Uunity  to  baitd 
lood  dicuM  and  tiit  taackoA  an  oppoHtmity  to  a66(i6^ 
u)heMie,K  thzy  undoA^tand  tlie.  concept  that  alt  iood 
ail  ajnimaJUi  corner  in,om  plants. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  3-17.    The  Food  Chain  Game 


FOCUS  FOR  THIS  ACTIVITY 


iOALS: 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

Appreciate  and  understand  man's 
dependence  on  green  plants  for  food. 

:  OBJECTIVES: 


UNIT  III.  E^IERGY  RELATIONSHIPS 

IN  MY  ENVIRONMENT 

CORE  C.  E^IERGY  FLOW  THROUGH 

FOOD  CHAINS  AND  WEBS 

ACTIVITY  3-17.     THE  FOOD  CHAIN  GAME 


@ 


BSCS 


.    Realize  that  food  is  the  only  source 
of  energy  for  man  and  all  other  animals. 

.    Realize  that  food  can  be  traced  to  a 
plant  source. 

.    Realize  that  all  food  chains  begin  with 
a  green  plant. 

.  Appreciate  that  man  and  all  other  animals 
are  directly  or  indirectly  dependent  upon 
plants  for  food. 


Trace  a  food  to  its  source. 


.    Construct  food  chains  and  webs. 


State  the  sources  of  food  for  various 
,  organisms. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


-17*    The  Food  Chain  Game 

Uy  Qivtb  ^tudanU  the  oppontmLtij  to  btUZd 
\  and  tlu  tzadiQA  an  oppo^mity  to  0660^6 
hy  undoJUtand  tiio,  concept  that  alt  iood  \ok 
•  come6  jj^iom  plants. 


At  tlie  end  o^  tka  activity,  each  student  stioiUd: 

'-have  played  tlie  Food  chain  Game. 
-'have  iett  ^acce64j$at  and  enjoyed  the  game. 
"Iiave  defended  a  ^ood  c/iatn  sequence, 
"liave  defined  a  ^ood  cJiain  06  a  seAies  aniMil^ 
tliat  Qjxt  otiieK  animate  ox  pZa^vU  ^o/t  enexgy. 


ACTIVm  3-17 

® 


MATERIALS 


1  Deck  of  animal  flash  cards 
4  Decks  of  food  chun  cards 


ERiO 


TEACHING  STRATEGIES 


Teacher  Preparation; 

1.    Have  aveulable  ample  table  space  for  the  card  game 
in  Part  II. 

This  activity,  because  of  its  length,  is  divided  into 
Part  I  and  Part  II.    The  first  part  introduces  the  concept 
of  food  chains  and  that  they  end  in  a  plant.    The  second 
part  of  the  activity  consists  of  a  game  which  gives  the 
students  an  opportunity  to  build  food  ch£dns. 

Part  I, 

Hold  up  the  deck  of  flash  cards  and  ask: 

WHAT  DID  WE  LEARN  ABOUT  ANIMALS  IN  OUR  LAST 
ACTIVITY  USING  THESE  CARDS? 


Pick  out  the  card  depicting  the  hawk.    Ask  the  students 
to  identify  it.    Set  the  card  on  the  left  side  of  the 
chalk  tray.    Write  the  word  "hawk"  above  the  card  and 
circle  the  word. 


Ask: 


WHO  REMEMBERS  WHAT  THE  HAWK  EATS? 


Hold  up  the  card  depicting  a  snake,  set  it  down  on  the 
chalk  tray  to  the  right  of  the  hawk,  write  "snake'*  on  the 
chalkboard,  circle  the  word  and  say: 

HAWKS  DO  EAT  SNAKES  AND  OTHER  THINGS. 


TEACHING  STRATEGIES 


laration: 

LV€dlable  ample  taQ:)le  space  for  the  card  game 
:t  II. 

Y,  because  of  its  length,  is  di/ided  into 
art  II ♦    The  first  part  introduces  the  concept 
ns  and  that  they  end  in  a  plant.    The  second 
activity  consists  of  a  game  which  gives  the 
opportunity  to  build  food  chains. 


deck  of  flash  cards  and  ask: 

D  WE  LEARN  ABOUT  ANIMALS  IN  OUR  LAST 
Y  USING  THESE  CARDS? 


card  depicting  the  hawk.  Ask  the  students 
it.    Set  the  card  on  the  left  side  of  the 

Write  the  word  "hawk"  above  the  card  and 
ord. 


EMBERS  WHAT  THE  HAWK  EATS? 

card  depicting  a  snake,  set  it  down  on  the 
o  tho  right  of  ti\e  hawk,  write  "snake"  on  the 
circle  the  word  and  say: 

0  EAT  SNAKES  AND  OTHER  THINGS. 


erJc 


ANTICIPATED  STUDENT  BEHAVIORS 


A 


Students : 


-recall,  "What  they  eat,"  "That  they  eat,"  "Some 
eat  plants,"  "Some  eat  animals," 


—respond,  "Rabbit,"  "Snake." 


MATERIALS 


Olagraa  3-9 


ERicy 


TEACHING  STRATEGIES 


Draw  an  arrow  from  the  ha%^  to  the  snake.  Say: 

A  HAWK  EATS  A  SNAKE.    WHAT  DO  SNAKES  EAT? 

Hold  vip  a  card  depicting  a  mouse  ^  set  it  down  to  the 
right  of  the  snake,  write  "mouse"  on  the  chalkboard 
above  the  card  and  circle  the  word.  Say: 

ONE  OF  THE  THINGS  YOU  HENTIC»IED  HAS  A  HOUSE. 

Draw  an  arrow  from  the  snake  to  the  mouse  and  say: 

A  SNAKE  MAY  EAT  A  MOUSE.    WHAT  ABOUT  THE  MOUSE? 
WHAT  DOES  IT  EAT? 

Continue  with  the  same  strategy  for  what  the  moufd  mi^t 
eat  (insect)  and  what  the  insect  might  eat  (grain) . 
Refer  to  Diagram  3-9  for  an  example.    Point  to  the 
entire  chain  and  say: 

WE  HAVE  SEVERAL  ANIMALS  THAT  ARE  IMPORTANT  TO 
C^E  ANOTHER  BECAUSE  OF  THEIR  FOOD.  SINCE 
EACH  IS  LINKED  TO  VHE  NEXT  BECAUSE  OF  WHAT 
IT  USUALLY  EATS^  WE  CALL  THIS  A  FOOD  CHAIN. 

Write  "food  chain"  on  the  chalkboard. 

If  students  seem  confused  about  chains  or  links,  use 
the  following  strategy.  Ask: 

WHAT  OTHER  KINDS  OF  CHAINS  DO  YOU  KNOW  ABOUT?    ^  . 


IS  EACH  PIECE  OR  LINK  IMPORTANT  IN  A  PAPER  CHAIN? 


fEACHING  STRATEGIES 


row  f':om  the  hawk  to  the  snake.  Say: 

K  EATS  A  SKAKE.    WHAT  00  SNAKES  EAT? 

sard  depicting  a  mouse,  set  it  down  to  the 
le  snake,  write  "mouse"  on  the  chalkboard 
card  and  circle  the  word,  say: 

?  THE  THINGS  YOU  MENTIONED  HAS  A  MOUSE* 

row  from  the  snake  to  the  mouse  and  say: 

CE  MAY  EAT  A  MOUSE.    WHAT  ABOUT  THE  MOUSE? 
)OES  IT  EAT? 

.th  the  same  strategy  for  what  the  mouse  might 
:)  and  what  the  insect  might  eat  (grain) . 
.agraxn  3-9  for  an  exanple.    point  to  the 
.n  and  say: 

fE  SEVERAL  ANIMALS  THAT  ARE  IMPORTANT  TO 
[OTHER  BECAUSE  OF  THEIR  POOD.  SINCE 
S  LINKED  TO  THE  NE3CT  BECAUSE  OF  WHAT 
FALLY  EATS,  WE  CALL  THIS  A  POOD  CHAIN. 

chain"  on  the  chalkboard. 

seem  confused  about  chains  or  links,  use 
ng  strategy.  Ask: 

THER  KINDS  OF  CHAINS  DO  YOU  KNOW  ABOUT? 


H  PIECE  OR  LINK  IMPORTANT  IN  A  PAPER  CHAIN? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS      \ACTIVITY  3-17 


students 


—respond,  "Frog,'*  "Worms, "Insects,"  "Mice." 


— respond,  "Grain,"  "Insects*" 


— recall  other  types  of  chains,  such  as  paper 
chains  at  Christmas  and  chains  for  locking  up 
bicycles  * 

— visualize  a  paper  chain  and  respond,  "Yes," 


AQIVITY  3-17 


MATERIALS 


TEACHING  STRATEGIES 


Follow  the  strategy  outlined  above  for  the  mountain  lion^ 
deer,  and  grass  chcun;  the  man,  steer,  and  grass  chain; 
and  the  sheep  and  grass  chain.    After  writing  the  word  on 
the  chalkboard,  select  students  to  draw  circles  and  arrows 
to  show  each  link  in  the  chedn. 


Say: 


THERE  ARE  MANY  EXAMPLES  OF  CHAINS  WE  CAN  DISCUSS 
BESIDES  THESE.    ARE  ALL  OF  THE  POOD  CHAINS  THE 
SAME  LENGTH? 

ARE  LIVING  THINGS  IMPORTANT  FOR  FOOD  FOR  ALL 
ANIMALS? 

LOOK  CAREFULLY  AT  EACH  OF  THESE  FOOD  CHAINS, 
CAN  YOU  FIND  ONE  IMPORTANT  THING  THAT  IS 
ALIKE  IN  ALL  OF  THE  CHAINS? 


If  sttadents  fail  to  perceive  that  each  chain  ends  with  a 
plant,  say: 

LOOK  AT  THE  END  OF  EACH  CHAIN  ON  THIS  SIDE 
OF  THE  CHALKBOARD  (point  to  the  right  side). 
WHAT  IS  THE  SAME  ABOUT  EACH  OF  THESE  LIVING 
THINGS? 


Ask: 


IF  WE  WERE  TO  BUILD  OTHER  CHAINS  LIKE  THESE, 
WHAT  KIND  OF  LIVING  THING  WOULD  WE  EXPECT 
TO  END  WITH? 


TEACHING  STRATEGIES 


stxategy  outlined  above  for  the  mountain  lion, 
rass  cheiin;  the  man,  steer,  and  grass  chain; 
ep  and  grass  chain.    After  writing  the  word  on 
eurd,  select  students  to  draw  circles  and  arrows 
1  link  in  the  chain. 


^  MANY  EXAMPLES  OF  CHAINS  WE  CAN  DISCUSS 
3  THESE.    ARE  ALL  OF  THE  FOOD  CHAINS  THE 
3NGTH? 

^ING  THINGS  IMPORTANT  FOR  FOOD  FOR  ALL 

J? 

^REFULLY  AT  EACH  OF  THESE  FOOD  CHAINS. 
J  FIND  ONE  IMPORTANT  THING  THAT  IS 
:N  ALL  OF  THE  CHAINS? 


fail  to  perceive  that  each  chidn  ends  with  a 


:  THE  END  OF  EACH  CHAIN  ON  THIS  SIDE 
CHALKBOARD  (point  to  the  right  side). 
THE  SAME  ABOUT  EACH  OF  THESE  LIVING 


9BRE  TO  BUILD  OTHER  CHAINS  LIKE  THESE, 
[ND  OF  LIVING  THING  WOULD  WE  EXPECT 
WITH? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— observe  and  respond,  "No." 


— respond,  "Yes, 


—respond,  "All  begin  with  an  animal,"  "Linked 
together,"  "I  don't  know,"  "All  ends  in  a  plant." 


— respond,  "All  end  in  plants." 


—recall,  "Plants." 


TEACHING  STRATEGIES 


Have  students  recall  the  activity  where  they  traced 
ingredients  of  a  heunbtirger  to  their  sources.  Say: 

DO  YOU  REMEMBER  WHAT  WE  ENDED  WITH  WHEN  WE 
TRACED  THE  HAMBURGER  AND  BUN  TO  THEIR  FOOD 
SOURCES? 

NOW  LOOK  AT  OUR  FOOD  CHAINS. 

WHAT  DO  WE  END  UP  WITH  IN  EVERY  FOOD  CHAIN? 

WHAT  DO  WE  END  UP  WITH  IN  FOOD  SOURCES  AND 
FOOD  CHAINS? 

MsJce  sure  this  concept  is  clear  before  proceeding. 
Part  II. 

WE'VE  BUILT  ONLY  A  FEW  FOOD  CHAINS.     WE  CAN 
BUILD  SOME  MORE  BY  PLAYING  THE  FOOP  CHAIH  GAME. 

Prep**re  the  students  to  play  by  dividing  the  class  into 
groups  of  three  or  four.    Distribute  a  deck  of  food  chain 
cards  to  each  group.    Allow  time  for  them  to  examine  the 
cards.    Point  out  that  this  deck  differs  from  the  flash 
cards  in  that  it  includes  some  cards  with  only  plants 
pictured. 

Say: 

THE  OBJECT  OF  THIS  GAME  IS  TO  BUILD  FOOD  CHAINS. 
YOU  WILL  DO  THIS  BY  USING  THE  LIVING  THINGS 
PICTURED  ON  THE  CARDS.     THIS  GAME  IS  SIMILAR 
TO  THE  RUMMY  GAME  YOU  HAVE  PLAYED  BEFORE.  I'LL 
EXPLAIN  THE  RULES  AND  THEN  PLAY  THE  GAME  WITH 
TWO  OF  YOU  SO  WE  CAN  SEE  HOW  IT  IS  PLAYED. 


TEACHING  STRATEGIES 


mts  recall  the  activity  where  they  traced 
:s  of  a  hamburger  to  their  sources.  Say: 

)U  REMEMBEP  WHAT  WE  ENDED  WITH  WHEN  WE 
D  THE  HAMBURGER  AND  BUN  TO  THEIR  FOOD 
ES? 

.OOK  AT  OUR  FOOD  CHAINS. 

DO  WE  END  UP  WITH  IN  EVERY  FOOD  CHAIN? 

DO  WE  END  UP  WITH  IN  FOOD  SOURCES  AND 
CHAINS? 

this  concept  is  clear  before  proceeding. 


BUILT  ONLY  A  FEW  FOOD  CHAINS.     WE  CAN 
SOME  MORE  BY  PLAYING  THE  fOOV  CHAIW  GAME. 

le  students  to  play  by  dividing  the  class  into 
three  or  four.    Distribute  a  deck  of  food  chain 
ach  group.    Allow  time  for  them  to  examine  the 
dnt  out  that  this  deck  differs  frcan  the  flash 
hat  it  includes  some  cards  with  only  plants 


>BJECT  OF  THIS  GAME  IS  TO  BUILD  POOD  CHAINS. 
fILL  DO  THIS  BY  USING  THE  LIVING  THINGS 
RED  ON  THE  CARDS.     THIS  GAME  IS  SIMILAR 
E  RUMMY  GAME  YOU  HAVE  PLAYED  BEFORE.  I'LL 
IN  THE  RULES  AND  THEN  PLPY  THE  GAME  WITH 
P  YOU  SO  WE  CAN  SEE  HOW  IT  IS  PLAYED. 


L  ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3 

@ 


— recall  hcunburger  transparency  and  say,  "Plants.' 

— conclude,  "Plants.' 
— conclude,  "Plants." 


MATERIALS 


TEACHING  STRATEGIES 


The  rules  of  the  game  are: 

1.  Decide  who  will  be  the  first  dealer.    The  player 
to  the  left  of  the  dealer  plays  first. 

2.  After  the  cards  are  shuffled,  each  player  will 
be  dealt  four  cards. 

3.  The  rest  of  the  cards  are  placed  face  down  in  a 
pile  in  the  middle  of  the  table.    The  top  card 
on  that  pile  is  turned  face  up  beside  the  others. 

4.  Each  player  looks  at  the  cards  in  his  hand  to  see 
if  any  of  his  cards  form  a  food  chain.    One  rule 
to  remember  is  that  chains  must  be  c(X(f>lete — 

they  must  begin  with  an  animal  and  end  with  a  plant. 

5.  If  the  player  has  one  or  more  food  chains  in  his 
hand,  he  may  now  lay  the  cards  face  up  on  the 
table  in  the  correct  order,  declaring  who  eats 
vAiom  as  he  does  so.    Lay  the  cards  down  so  that 
they  form  a  chain. 

6.  The  player  then  picks  from  the  face  down  pile  the 
number  of  c£u:ds  he  just  put  down.    After  restoring 
his  hand  to  the  five  cards  he  began  with,  he  discards 
one  and  is  back  to  his  original  hand  of  four.  Each 
player  has  four  cards  at  the  beginning  of  his  turn, 
draws  one  so  that  during  his  turn  he  has  five  cards / 
and  discards  at  the  end  of  this  turn  (back  to  foxir 
cards) . 


TEACHING  STRATEGIES 


f  the  game  are: 

t  who  will  be  the  first  dealer.    The  player 
I  left  of  the  dealer  plays  first. 

the  cards  are  shuffled,  each  player  will 
tit  four  cards. 

^st  of  the  cards  are  placed  face  down  in  a 
.n  the  middle  of  the  table.    The  top  card 
it  pile  is  turned  face  up  beside  the  others. 

flayer  looks  at  the  cards  in  his  hand  to  see 

of  his  cards  form  a  food  chain.    One  rule 
lember  is  that  chains  must  be  conplete — 
lUst  begin  with  an  animal  and  end  with  a  plant. 

!  player  has  one  or  more  food  chains  in  his 
he  may  now  lay  the  cards  face  up  on  the 
in  the  correct  order,  declaring  vAio  eats 
ts  he  does  so.    Lay  the  cards  down  so  that 
brm  a  chain. 

ayer  then  picks  from  the  face  down  pile  the 
'  of  cards  he  just  put  down.    After  restoring 
\nd  to  the  five  cards  he  beg£Ui  with,  he  discards 
id  is  back  to  his  original  hand  of  four.  Each 
:  has  four  cards  at  the  beginning  of  his  turn, 
one  so  that  during  his  turn  he  has  five  cards, 
scards  at  the  end  of  this  turn  (back  to  four 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


r 


MATERIALS 


ERiC 


TEACHING  STRATEGIES 


7.  Each  player  takes  a  turn.    Cards  drawn  are  used  to 
form  new  chains  or  to  add  to  other  chains  he  has 
made.    For  example #  a  student  may  lay  down  cards  for 
a  mouse,  insect,  and  grain  as  a  chain.    During  a 
later  turn,  a  snake  card  could  be  added  to  the 
beginning  of  his  chain. 

8.  Each  card  in  a  chain  is  worth  one  point.    The  first 
person  to  lay  down  enough  chains  ^o  that  they  have 
at  least  ten  points  is  the  winner.    All  food  chains 
must  be  complete  and  end  with  a  plant. 

9.  If  any  questions  arise  about  what  eats  what,  make 
it  clear  that  for  purposes  of  the  game  the  eating 
habits  as  described  on  the  cards  will  be  the  only 
ones  accepted. 

Now  select  two  or  three  students  and  go  over  the  rules 
again,  demonstrating  how  the  game  is  played.  Continue 
the  demonstration  only  until  the  game  is  understood. 
Then  allow  the  students  to  play  the  game  as  long  as  it 
seems  appropriate. 


At  the  end  of  the  game  time,  ask  how  memy  students  won 
the  game  at  least  once.    Use  the  chart  in  item  18  of  the 
Feedback  Sheet  for  this  activity  to  list  their  names* 
Ask  how  many  won  the  game  twice,  three  times,  and  more 
than  three  times.    Check  off  their  names  on  tlie  chart  as 
they  raise  their  hands. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


player  takes  a  turn.    Cards  drawn  are  used  to 
new  chcdns  or  to  add  to  other  chains  he  has 
For  example,  a  student  may  lay  down  cards  for 
^us^y  insect,  and  grain  as  y  chain.    During  a 
r  turn,  a  snake  card  could  be  added  to  the 
nning  of  his  chain. 

card  in  a  chain  is  worth  one  point*    The  first 
on  to  lay  down  enough  chains  so  that  they  have 
east  ten  points  is  the  winner.    All  food  chains 

be  complete  ctnd  end  with  a  plant. 

ny  questions  arise  about  what  eats  whatr  make 
lear  that  for  purposes  of  the  game  the  eating 
ts  as  described  on  the  cards  will  be  the  only 
accepted. 

two  or  three  students  and  go  over  the  rules 
onstrating  how  the  game  is  played.  Continue 
tration  only  until  the  game  is  understood. 

the  students  to  play  the  game  as  long  as  it 
opriate. 


of  the  game  time,  ask  how  many  students  won 
least  Once.    Use  the  chart  in  Item  18  of  the 
heet  for  this  activity  to  list  their  names, 
ny  won  the  game  twice,  three  times,  and  more 

times.    Check  off  their  names  on  tlie  chart  as 

their  hands. 


— observe  two  or  three  classmates  and  the  teacher 
playing  the  game. 


ACTIVITY  3-17 


MATERIALS 


TEACHING  STRATEGIES 


Use  this  information  to  regroup  your  students  to  play 
the  game  the  next  time.    Group  the  winners  together  to 
make  the  game  more  challenging  for  them  and  allow  others 
an  opportunity  to  win.    Give  assistance  to  any  that  are 
having  difficulty,  or  assign  some  of  the  winners  to  help 
them  next  time. 


Conclude  by  saying: 

FROM  PLAYING  THIS  GAME,  WHAT  HAVE  WE  LEARNED 
ABOUT  WHY  ANIMALS  ARE  IMPORTANT  TO  EACH  OTHER? 


Student  responses  should  indicate  interdependency  of 
living  things  in  terms  of  food. 


ERIC 


TEACHING  STRATEGIES 


.nformation  to  regroup  your  students  to  play 
:he  next  time.    Group  the  winners  together  to 
jame  more  challenging  for  them  and  allow  others 
inity  to  win.    Give  assistance  to  any  that  are 
fficulty,  or  assign  some  of  the  winners  to  help 
time. 


>y  saying: 

PLAYING  THIS  GAME,  WHAT  HAVE  WE  LEARNED 
'  WHY  ANIMALS  ARE  IMPORTANT  TO  EACH  OTHER? 


isponses  should  indicate  interdependency  of 
ngs  in  terms  of  food. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-demonstrate  ability  to  play  the  game  following  the 
rules  described. 


-conclude,  "Because  they  eat  each  other,"  "They 
wouldn't  have  any  food  without  each  other," 
"They'd  die,"  "They  wouldn't  have  any  energy." 
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Me  and  my 
Environment 


MATERIALS 


ERiC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS; 

1*    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms* 

2.    Appreciate  and  understand  man's 

dependence  on  green  plants  for  food* 

CORE  C  OBJECTIVES; 

4.  Appreciate  that  man  and  all  other  animals 
are  directly  or  indirectly  dependent  upon 
plants  for  food. 

5*    Trace  a  food  to  its  source* 

6«    Construct  food  chains  and  webs* 

7.  Know  that  energy  flows  from  one  kind  of 
organism  to  another  kind  of  organism  in 
a  food  chain* 

8*    State  the  sources  of  food  for  various 
organisms  • 

.  9*    Appreciate  the  interrelationships  of 
organisms  in  a  food-  web* 

10*    Understand  the  consequences  that  the 

removal  of  an  organism  has  on  a  food  web* 


TEACHING  STRATEGIES 


Activity  3^18*    Construction  Of  A  Food  Web 

By  nou^  6tade.ntA  ihouZd  be  {^amUloA  mJk  thz  idta  0(J 
JUntoA  IntznJUnklnQ  euewt6  in  a  ^ood  chuin.    In  tliU 
activity,  tkz  lYitoAtonntctinQ  oipect^  oi  one  chain  to 
anothoA  oAc  developed  th/iough  the  con6tAuction  ^ood 
mb6. 


^OCUS  FOR  THIS  ACTIVITY 


)ALS: 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

Appreciate  cuid  understand  man's 
dependence  on  green  plamts  for  food. 

OBJECTIVES: 


UNIT  III.  ENERGY  RELATIONSHIPS 

IN  MY  ENVIRONMENT 

CORE  C.  ENERGY  FLOW  THROUGH 

FOOD  CHAINS  AND  WEBS 


BSCS 


ACTIVITY  3-18.     CONSTRUCTION  OF  A  FOOD  WEB 


Appreciate  that  man  and  all  other  animals 
are  directly  or  indirectly  dependent  upon 
plants  for  food. 


Trace  a  food  to  its  source. 


Construct  food  chains  and  webs. 


Know  that  energy  flows  from  one  kind  of 
organism  to  another  kind  of  organism  in 
a  food  chain. 


State  the  sources  of  food  for  various 
organisms . 


Appreciate  the  interrelationships  of 
organisms  in  a  food  web. 


Understand  the  consequences  that  the 
removal  of  an  organism  has  on  a  food  web. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


18.    Construction  Of  A  Food  Web 

en^A  should  6e  iomJLLoA  mMi  thz  idaa  oi 
nJUnklnq  even*6  in  a  iood  chain.    In  tiiu 
ho.  inteAconnQ.ttLnQ  oApecXd  Ojj  one  cJiain  to 
dzvzZopzd  thiough  tht  con!>tAuctLon  OjJ  (Jood 

_ERiC  


At  tkn  end      tliU  activity,  cadi  student  ^Iwuld: 

"have  poAtLcipatcd  in  pinning  and  ma/iking  ^ood 
dialn^  on  Wo^fuhccU  3-17  and  3-18. 

"have  predicted  that  a  pa/vUcaZa/i  animal  can  be 
one  link  in  many  dif^^exent  c/ioiiti. 


ACTIVITY  3-18 

® 


MATERIALS 


1  Deck  of  animal  flash  cards 
Worksheet  3-17 
Worksheet  3-18 

*4  Pieces  of  heavy  cardboard  at 

least  8  1/2-  X  11"  for  each 

pair  of  students 
♦Colored  chalk 
20  Map  push  pins  for  each  pair  of 

students 
♦Colored  rubber  bands,  about  25 

per  pair  of  students 
Slides  3-32  through  3-34 
*35imn  Slide  projector 


*Not  furnished  in  materials  kit 


V 


ERslCV^ 


TEACHING  STRATEGIES 


Teacher  Preparation: 

1*    Collect  pieces  of  heavy  cardboard  and  cut  them  down 
to  8  1/2  X  11  inches  before  class.    Two  thicknesses 
of  cardboard  should  be  used  so  that  pins  will  stay 
in  position  aaid  not  stick  through.    If  cardboard  is 
not  available r  corkboard  or  anything  else  can  be 
used  that  tacks  will  go  into. 

2.    Long  rubber  bands  (3  to  4  inches)  should  be  used 
since  they  can  more  easily  be  stretched.    Be  sure 
they  are  colored. 

NOTE:    Place  the  bean  plants  to  be  tested  during 

Activity  3-20  in  the  dark  (light-proof  container 
or  cupboard)  three  days  prior  to  beginning  that 
activity. 

Begin  by  saying: 

WHAT  WAS  THE  NAME  OF  THE  GAME  WE  PLAYED  (yesterday) . 

WHAT  DID  EACH  OF  YOU  TRY  TO  DO  TO  WIN  THE  GAME? 

WERE  ANY  OF  THE  ANIMALS  IN  MORE  THAN  ONE  CHAIN? 


TEACHING  STRATEGIES 


iration; 

pieces  of  heavy  cardboard  and  cut  them  down 
2  X  11  inches  before  class.    Two  thicknesses 
board  should  be  used  so  that  pins  will  stay 
tion  and  not  stick  through*    If  cardboard  is 
ilable,  corkboard  or  anything  else  can  be 
at  tacks  will  go  into. 

bber  bands  (3  to  4  inches)  should  be  used 
hey  can  more  ec»sily  be  stretched*    Be  sure 
e  colored* 

the  bean  plants  to  be  tested  during 

ty  3-20  in  the  dark  (light-proof  container 

board)  three  days  prior  to  beginning  that 

ty. 

ng: 

THE  NAME  OF  THE  GAME  WE  PLAYED  (yesterday) . 
EACH  OF  YOU  TRY  TO  DO  TO  WIN  THE  GAMS? 

OF  THE  ANIMALS  IN  MORE  THAN  CWE  CHAIN? 


ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


kt  thz  end  oi  tlil^  activity,  mch  htudzvvt  6hould: 

"havz  KZcalL(Ld  that  a  ^ood  dicUn  l6  a  6QAie^ 
onvnatA  that  zat  othoA  animaJU  ok  plants  ^ok 

"have.  deilneH  a  ^ood  mb  as  many  uvtdKdonmctid 
^ood  chaA.M. 

—havz  dmoifi6t/uUe.d  an  undzutandirig      tifiz  inteA- 
dependence      tivlng  things  in  a  ^ood  mb  by 
aoKAzctly  KzpontinQ  about  UcKk&heot  3-17  on,  3- IS. 


students: 

— recall,  "Food  chain  game, 

—recall,  "Make  chains,"  "Make  those  food  things," 
"Connect  foods." 

—respond,  "Yes,"  "No,"  "I  don't  remember." 


MATERIALS 


TEACHING  STRATEGIES 


Place  the  flash  cards  of  the  hawk,  snake,  mouse,  and  grain 
on  the  chalk  tray  in  sequence.  Draw  arrows  to  show  a  food 
chain. 


HOW  MANY  PLANTS  OR  ANIMALS  IS  THE  HAWK 
CONNECTED  WITH? 


HOW  MANY  PLANTS  OR  ANIMALS  IS  THE  SNAKE 
CONNECTED  WITH? 

HOW  MANY  PLANTS  OR  ANIMALS  IS  THE  MOUSE 
CONNECTED  WITH? 

HOW  MANY  PLANTS  OR  ANIMALS  IS  THE  GRAIN 
CONNECTED  WITH? 

DOES  A  HAWK  EVER  EAT  ANYTHING  BESIDES 
SNAKES?  WHAT? 


DOES  A  SNAKE  EVER  EAT  ANYTHING  BESIDES 
MICE?  WHAT? 


DOES  A  MOUSE  EAT  ANYTHING  BESIDES  GRAIN? 
WHAT? 


Ask: 


INVOLVE 
SLOWE 
4»STUDE 


ERLC 


TEACHING  STRATEGIES 


flash  cards  of  the  hawk,  snake,  mouse,  and  grain 
alfv  tray  in  sequence*    Draw  arrows  to  show  a  food 


ANY  PLANTS  OR  ANIMALS  IS  THE  HAWK 
CTED  WITH? 


any  plants  or  animals  is  the  snake 
:ted  with? 

\ny  plants  or  animals  is  the  mouse 
:ted  with? 

\ny  plants  or  animals  is  the  grain 
cted  with? 

\  hawk  ever  eat  anything  besides 

3?  WHAT? 


\  SNAKE  EVER  EAT  ANYTHING  BESIDES 
WHAT? 


\  MOUSE  EAT  ANYTHING  BESIDES  GRAIN? 


t 


ERIC- 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


.ACTIVITY  3-18| 
@ 


—respond,  "One*" 


INVOLVE  YOUR 
V  SLOWEST 
f^STUDENTsfflW 


-respond,  "Two." 
-respond,  "Two." 
•respond,  "One." 


-recall  food  Chain  Game  and  respond,  "Yes,** 
giving  examples. 


-recall  food  Chain  Game  and  respond,  "Yes," 
giving  examples. 


-recall  food  Chain  Gojnc  and  respond,  "Yes," 
givin<i  exiimples. 


ACTIVITY  3-18 


MATERIALS 


V 


Slide  3-32 


(D 


TEACHING  STRATEGIES 


DO  you  THINK  A  PLANT  OR  ANIMAL  COULD  BE  PART 
OF  MORE  THAN  ONE  FOOD  CHAIN? 

Project  Slide  3-32  and  say: 

LET'S  SEE  IF  WE  CAN  FIND  OUT  IF  YOUR 
PREDICTIONS  ARE  CORRECT  • 

WHAT  ANIMALS  AND  PLANTS  DO  YOU  SEE  PICTURED? 
You  may  wish  to  point  to  each  as  it  is  named. 


61  Je  S^i 
STUDENTS  A 
TO  RESPi 


Say: 


LET'S  START  WITH  AN  ANIMAL  AND  SEE  WHICH  OF 
THE  OTHER  THINGS  PICTURED  HERE  THE  ANIMAL 
EATS.    WITH  WHICH  ANIMAL  DO  /OU  WANT  TO  START? 

Let  students  decide  on  an  animal. 

Call  on  a  student  and  ask: 

WHICH  OF  THE  THINGS  PICTURED  HERE  DID  YOU 
LEARN  THAT  A  (pig)  EATS? 

Draw  a  line  on  the  chalkboard  imaye  from  the  center  of 
the  animal  to  the  food  that  it  eats,    use  a  different 
color  for  each  animal. 


TEACHING  STRATEGIES 


^THINK  A  PLANT  OR  ANIMAL  COULD  BE  PART 
THAN  ONE  FOOD  CHAIN? 

.de  3-32  and  says 

>EE  IF  WE  CAN  FIND  OUT  IF  YOUR 
IONS  ARE  CORRECT. 

IIMALS  AND  PLANTS  DO  YOU  SEE  PICTURED? 
\h  to  -)oint  to  each  as  it  is  named. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— make  predictions. 


— name  the  organisms  pictured. 


GlJlESI^ER/il 
STUDENTS  A  CHANCE 
TO  RESPOND 


TART  WITH  AN  ANIMAL  AND  SEE  WHICH  OF 
lER  THINGS  PICTURED  HERE  THE  ANIMAL 
WITH  WHICH  ANIMAL  DO  YOU  WANT  TO  START? 

:s  decide  on  an  animal. 

tudent  and  ask^: 

F  THE  THINGS  PICTURED  HERE  DID  YOU 
HAT  A  (pig)  EATS? 

on  the  chalkboard  image  from  the  center  of 
to  the  food  that  it  eats.    Use  a  different 
ach  animal* 


ERLC 


— select  an  animal. 


— name  a  food  normally  eaten  by  the  animal  selected. 


MATERIALS 


Diagram  3-10 


Mosquito 


Slide  3-33 


EKLC 


TEACHING  STRATEGIES 


Ask: 

IS  THERE  ANYTHING  ELSE  THIS  ANIMAL  EATS? 

Draw  a  second  line  from  the  center  of  (pig)  to  another 
food  that  (pigs)  eat.    Continue  in  the  same  manner  until 
lines  have  been  drawn  from  the  animal  chosen  to  all  the 
foods  it  eats.    Begin  with  another  animal  and  follow  the 
same  procedure*    Continue  until  your  connections  are 
complete  as  illustrated  in  Diagram  3-10. 

Divide  tb^  -lass  into  teams  of  two.    If  you  anticipate  that 
a  particular  student  might  have  problems,  pair  him  with  a 
more  cc^able  student. 


DISTRIBUTEMAT& 


Project  Slide  3-33  and  have  students  identify  each 
picture. 

Select  students  to  distribute  pieces  of  cardboard. 
Worksheets  3-17  and  3-18,  rubber  bands,  and  pins  to 
each  team.    Tell  them  not  to  do  anything  with  the 
materials  until  directed  to  do  so.    Demonstrate  what 
the  students  are  to  do  while  giving  the  directions  below. 
Refer  to  Diagram  3-11  as  necessary. 


i  DEMONl 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


E  ANYTHING  ELSE  THIS  ANIMAL  EATS? 

nd  line  from  the  center  of  (pig)  to  another 
pigs)  eat.    Continue  in  the  same  manner  until 
been  drawn  from  the  animal  chosen  to  all  the 
ts.    Begin  with  another  animal  and  follow  the 
ure.    Continue  until  your  connections  are 
illustrated  in  Diagram  3-10. 


•lass  into  teams  of  two.    If  you  anticipate  that 
r  student  might  have  problems,  pdir  him  with  a 
e  student. 


— name  other  foods  eaten. 


1^ 


DISTRIBUTE  MATERIALS 


ie  3-33  and  have  students  identify  each 


ents  to  distribute  pieces  of  cardboard, 
3-17  cmd  3-18,  rubber  bands,  and  pins  to 
Tell  their  not  to  do  anything  with  the 
ntil  directed  to  do  so.    Demonstrate  what 

are  to  do  while  giving  the  directions  below, 
agram  3-11  as  necessary. 


ACTIVITY  3-18 
® 


Pins 

Rubber  band 


Two  layers 
of  cardboard 


Slide  3-33 


ERLC 


TEACHING  STRATEGIES 


1.  Lay  Worksheet  3-17  on  top  of  two  sheets  of 
cardboard* 

2.  Stick  a  push  pin  into  the  center  of  each  picture 
so  the  worksheet  and  the  cardboard  are  stuck 
together. 

3.  Pick  one  animal  to  start  with.    Put  one  end  of  a 
rubber  band  around  the  pin  stuck  in  that  animal 
picture* 

4.  Loop  the  other  end  of  the  rubber  band  around  the  pin 
stuck  in  the  center  of  what  that  animal  eats  (e.g., 
from  motintain  lion  to  deer) .    Have  the  students  do 
this.    Check  to  see  that  each  team  has  done  it 
correctly. 

5.  Instruct  the  students  to  do  the  same  thing  with  all 
of  the  animcds  on  their  sheets.    If  necessary, 
demonstrate  one  more  exaitple  on  your  sheet.  Tell 
them  to  talk  about  what  an  animal  eats  with  their 
partners  and  then  take  turns  putting  on  the  rubber 
bands • 


When  students  have  completed  Worksheet  3-17,  again  project 
Slide  3-33.    Call  on  various  teams  to  tell  how  and  why 
they  completed  the  worksheets  as  they  did.    tefer  to 
Diagram  3-12  for  the  correct  answers. 

Then  ask  the  following  questions  to  focus  on  the 
significance  of  the  rubber  bands. 

WHAT  ARE  WE  IMAGINING  THE  RUBBER  BANDS  SHOW 
IN  EACH  OF  OUR  FOOD  CHAINS? 


r 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


Worksheet  3-17  on  top  of  two  sheets  of 
E»oard. 

Ic  a  push  pin  into  the  center  of  each  picture 
be  worksheet  and  the  cardboard  are  stuck 
ther. 

one  animal  to  start  with.    Put  one  end  of  a 

band  around  the  pin  stuck  in  that  animal 
lire. 


the  other  end  of  the  rubber  band  around  the  pin 
:  in  the  center  of  what  that  animal  eats  (e.g., 
mountain  lion  to  deer).    Have  the  students  do 

Check  to  see  that  each  team  has  done  it 
sctly. 

:uct  the  students  to  do  the  same  thing  with  all 
le  animals  on  their  sheets.    If  necessary, 
istrate  one  more  exaxnple  on  your  sheet.  Tell 
to  talk  about  what  an  animal  eats  with  their 
lers  and  then  take  turns  putting  on  the  rubber 


ts  h£\re  completed  Wbrksheet  3-17,  again  project 

Call  on  various  teams  to  tell  how  and  why 
ted  the  worksheets  as  they  did.    Refer  to 


construct  food  webs  by  connecting  animals  with 
rubber  bands. 


2  for  the  correct  answers • 


respond  by  volunteering  their  answers. 


e  following  questions  to  focus  on  the 
;e  of  the  riihber  bands. 


E  WE  IMAGINING  THE  RUBBER  BAi^DS  SHOW 
OF  OUR  FOOD  CHAINS? 


recall  that  they  stand  for,  "The  links  from  one 
thing  to  another." 


MATERIALS 


Diagrcun  3-12 


SUde  3-34 


ERIC 


V 


TEACHING  STRATEGIES 


Direct  attention  to  a  specific  link,  such  as  that  between 
the  hawk  and  mouse,  and  ask: 

WHY  DID  THE   (hawk)  EAT  THE  (mouse)? 

WHAT  DO  ANIMALS  GET  OUT  OF  POOD? 

TO  HOW  MANY  DIFFERENT  ANIMALS  COULD  THE 
ENERGY  FROM  THE   (mouse)  GO? 


WHAT  DO  THE  RUBBER  BA.4DS  IN  OUR  CHAINS  SHOW? 


Wow  project  Slide  3-34  and  have  students  identify  each 
picture. 

Direct  students  to  coir^lete  Worksheet  3-18,  constructing 
food  chains  as  before*    When  students  have  completed 
Worksheet  3-18,  again  project  Slide  3-34.    Call  on  various 
teams  to  tell  how  and  why  they  ccxnpleted  the  worksheet  as  ' 
they  did.    Refer  to  r»i6gram  3-13  for  the  correct  answe:.:*. 

Then  focus  their  attention  on  the  significance  of  the 
rubber  bands  as  before*  Select  a  specific  link,  such 
as  the  frog  and  insect,  and  ask: 

WHY  DID  THE  (frog)  EAT  THE  (insect)? 

WHAT  DO  ANIMALS  GET  OUT  OF  FOOD? 

IN  HOW  MANY  DIFFERENT  CHAINS  COULD  THE  ENERGY 
FROM  THE   (insect)  GO? 


TEACHING  STRATEGIES 


[ition  to  a  specific  link,  such  as  that  between 
^  mouse,  and  ask: 

THE  (hawk)  EAT  THE  (mouse)? 

ANIMALS  GET  OUT  OF  FOOD? 

:4ANy  DIFFERENT  ANIMALS  COULD  THE 
PROM  THE  (mouse)  GO? 


THE  RUBBER  BANDS  IN  OUR  CHAINS  SHOW? 


Slide  3-34  and  have  students  identify  each 


ants  to  complete  Worksheet  3-18,  constructing 
as  before*    When  students  have  contpleted 
-18,  again  project  Slide  3-34.    Call  on  v.  ous 
II  how  and  why  they  completed  the  worksheet  as 
(lefer  to  Diagram  3-13  for  the  correct  answers. 

their  attention  on  the  significance  of  the 
s  as  before*    Select  a  specific  .\ink,  such 
and  insect,  and  cisk: 

THE  (frog)  EAT  THE  (insect)? 

Al^IMALS  GET  OUT  OF  FOOD? 

MANY  DIFFERENT  CHAINS  COULD  THE  ENERGY 
E   (insect^  GO? 


ANTICIPATED  STUDENT  BEhWIORS 


students: 


ACTIVITY  3-18 


-respond,  "For  food." 
-recall,  "Energy*" 


-study  the  connecting  chains  to  determine  the 
number  of  chains  that  the  (mouse)  could  be  in* 

-infer  that  the  rubber  bands  represent  the 
pathway  of  energy  and  that  energy  is  flowing 
from  organism  to  organism* 


— respond  by  volunteering  their  answers* 


-respond,  "For  food*" 
-recall,  "Energy*" 


-study  the  connecting  chains  to  determine  the 
number  of  chains  that  the  (insect)  could  be  in* 


ACTIVITY  3-18 


TEACHING  STRATEGIES 


WHAT  DO  THE  RUBBER  BANDS  IN  OUR  CHAINS  SHOW? 


Hold  up  one  of  the  student  boards  with  completed  chair.s 
and  cisk: 

WHAT  DOES  THE  BOARD  WITH  THE  CONNECTED  FOOD 
CHAINS  LOOK  LIKE? 


AODEPTAl 
ANSWERS 


If  students  do  not  suggest  calling  it  a  food  web,  tell 
them: 

2X)0D  CHAINS  WHICH  ARE  CONNECTED  ARE  CALLED 
A  FOOD  WEB.     WHY  DO  YOU  THINK  FOOD  CHAINS 
ARE  CALLED  A  FOOD  WEB? 


Write  "food  web"  on  tlie  chalkboard. 

HOW  IS  A  FOOD  ^^B  DIFFERENT  FROM  A  FOOD  CHAIN? 


Emphasize  to  students  that  in  a  web  each  living  thing 
might  have  several  paths  of  food  energy,  whereas  in  a 
chain  there  is  only  one  path. 


TEACHING  STRATEGIES 


THE  RUBBER  BANDS  IN  OUR  CHAINS  SHOW? 

t 


of  the  student  boards  with  completed  chairs 


ES  THE  BOARD  WITH  THE  CONNECTED  FOOD 
-OGK  LIKE? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— infer  that  the  rubber  bands  represent  the 
pathway  of  energy  and  that  energy  is  flowing 
frofn  organism  to  organism. 


—respond,  "Chart,"  ''Web,"  "Tangle,"  "A  mess." 


a^Iptall 

ANSWERS 


do  not  suggest  calling  it  a  food  web,  tell 


VINS  WHICH  ARE  CONNECTED  ARE  CALLED 
*EB.    WHY  DO  YOU  THINK  FOOD  CHAINS 
jBD  a  F00DnW|B? 


web"  on  the  chalkboard. 


i  FOOD  ^j^l^^^DRBNT  FROM  A  FOOD  CHAIN? 


Students  that  in  a  web  each  living  thing 
everal  paths  of  food  energy,  whereas  in  a 
is  only  one  path. 


LERJC 


-propose  various  reasons,  such  as  a  tangle  of 
interconnecting,  weblike  pathways  for  a  food  web; 
may  suggest  likeness  to  a  spider  web. 


-compare  the  two  and  indicate  that  a  food  chain 
shows  Oiily  one  path  of  food  energy  from  plants. 
A  food  web  is  a  network  of  chains  with  each  link 
connected  to  many  others. 


TEACHING  STRATEGIES 


Now  ask: 

COULD  A  MOUNTAIN  LION  LIVE  IN  ITS  FOREST 
ENVIRONMENT  WITHOUT  ANY  OTHER  ANIMALS? 

If  Students  do  not  indicate  a  reason,  ask: 

WHY  CAN*T  THE  MOUNTAIN  LION  LIVE  ALONE? 


HOW  ABOUT  A  MOSQUITO?  COULD  IT  LIVE  WITHOUT 
OTHER  ANIMALS  IN  ITS  ENVIRONMENT? 


WOULD  A  COW  GET  ALONG  WITHOUT  THE  OTHER 
ANIMALS  PICTURED? 


WOULD  THE  COW  SURVIVE  WITHOUT  ANY  OTHER 
LIVING  THINGS  IN  ITS  ENVIRONMENT? 


It  is  important  that  students  recognize  the  interdepend- 
ence of  organi^s  within  the  food  web.    Removal  of  any 
organism  in  the  web  affects  other  organisms,  and  in  some 
cases  would  have  disastrous  effects  on  other  populations. 
For  example,  if  the  mouse  population  were  destroyed,  tJie 
hawks  would  have  to  find  an  alternate  source  of  food,  leave 
the  area,  or  starve.    Similarly,  if  all  the  hawks  were 
killed,  the  mouse  population  might  grow  too  large  and 
consume  grass  which  was  being  used  by  cows*    Fewer  cows 
could  then  be  raised  on  the  area,  i^^ich  would  provide  less 
food  for  organisms  eating  cow,  etc. 


TEACHING  STRATEGIES 


A  MOUNTAIN  LION  LIVE  IN  ITS  FOREST 
ONMENT  WITHOUT  ANY  OTHER  ANIMALS? 

s  do  not  indicate  a  reason,  ask: 

AN'T  THE  MOUNTAIN  LION  LIVE  ALONE? 


BOUl  A  MOSQUITO?  COULD  IT  LIVE  WITHOUT 
ANIMALS  IN  ITS  ENVIRONMENT? 


A  COW  GET  ALONG  WITHOUT  THE  OTHER 
LS  PICTURED? 


THE  COW  SURVIVE  WITHOUT  ANY  OTHER 
3  THINGS  IN  ITS  ENVIRONMENT? 


ct£mt  that  students  recognize  the  interdepend- 
janisms  within  the  food  web.    Removal  of  any 
1  the  web  affects  other  organisms,  and  in  some 
i  have  disastrous  effects  on  other  populations. 
5#  if  the  mouse  population  were  destroyed,  the 
i  have  to  find  an  alternate  source  of  food,  leave 
)r  starve,    similarly,  if  all  the  hawks  were 
i  mouse  population  might  grow  too  large  and 
iss  which  was  being  used  by  cows.    Fewer  cows 
be  raised  or  che  area,  which  would  provide  less 
;ganisms  eating  cow,  etc. 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS       \  ACTIVITY  3-18 

@ 


Students 


—respond,  "No,  it  wouldn't  have  any  food." 


-recall  game  and  worksheet  and  say,  "He  needs  deer 
and  rabbits  for  food,"  "He  wouldn't  have  anything 
to  eat,"  "He  needs  food  for  energy." 


-recall  game  and  worksheet,  remembering  that  a 
mosquito  needs  blood  and  that  blood  comes  from 
animals,  therefore  the  mosquito  couldn't  live 
without  animals. 


-respond,  "Yes."  Refer  to  food  web  board  and 
realize  that  a  cow  would  eat  grain  and  grass 
for  energy. 


-recognize  that  grass  and  grain  are  living  things 
and  that  cows  wouldn't  live  without  them. 


MATERIALS 


TEACHING  STRATEGIES 


Select  an  orgauiism  in  the  food  web  which  has  several 
rubber  bemds  leading  frc^  it  and  ask: 

WHAT  WOULD  HAPPEN  TO  THE  FOOD  WEB  IF  ALL  OF 
THE  (mosqiiitoes)  WERE  KILLED? 


Set  the  web  board  with  Worksheet  3-17  on  it  so  that  it 
rests  in  a  vertical  position,  or  hold  it  vertically  in 
front  of  you.    Remove  the  mosquito  pin  so  that  axl  rubber 
bands  connected  to  it  pop  off  and  hcing  down.    If  the  pin 
has  become  tangled  in  the  rubber  bands,  twist  it  so  the 
bands  slip  off. 


WHAT  HAS  HAPPia^ED  TO  OUR  FOOD  WEB? 

Explain  to  the  students  that  whenever  a  link  in  a  food 
web  is  remove  ,  other  living  things  are  affected  and  the 
job  of  food-getting  becomes  more  difficult. 


'  Ask: 


Ask: 


IF  MOST  OF  THE  (roosquitoes)   IM  THIS  FOOD  WEB 
WERE  KILLED,  HOW  WOULD  THE  c  irlER  LIVING  THIKGS 
BE  AFFECTED?    HOW  WOULD  IT  CHANGE  THINGS? 


ERlCV 


TEACHING  STRATEGIES 


ganism  in  the  food  web  which  has  several 
leading  from  it  and  ask: 

fLD  HAPPEN  TO  THE  FOOD  WEB  IF  ALL  OF 
iquitoes)  WERE  KILLED? 


board  with  Worksheet  3-17  on  it  so  that  it 
ertical  position,  or  hold  it  vertically  in 

R&nove  the  mosquito  pin  so  that  all  rubber 
ted  to  it  pop  off  and  hamg  down.    If  the  pin 
angled  in  the  rubber  bands,  twist  it  so  the 
ff . 


HAPPENED  IX)  OUR  FOCJD  WEB? 

he  students  that  whenever  a  link  in  a  food 
ed,  other  living  things  are  affected  and  the 
'getting  becomes  more  difficult. 


OF  THE  (mosquitoes)  IN  THIS  FOOD  WEB 
LED,  HOW  WOULD  THE  OTHER  LIVING  THINGS 
TED?    HOW  WOULD  IT  CHANGE  THINGS? 


ANTICIPATED  STUDENT  BEHAVIORS 


students; 


— recognize  and  respond  that  removal  of  an 

organism  would  remove  the  food  supply  for  other 
orgamisms  in  the  web,  and  that  other  animals 
might  die  or  have  to  find  sixnething  else  to  eat. 


ERLC 


— recognize  that  it  has  been  broken* 


-respond  to  i^idicate  that  the  other  living  things 
would  have  to  eat  more  of  another  kind  of  living 
thing,  that  ir  would  be  more  difficult  to  get 
food,  that  some  of  the  other  living  things  might 
die  because  there  .'as  not  enough  food,  etc. 


MATERIALS 


TEACHING  STRATEGIES 


To  culminate  this  activity  and  assess  student  under- 
standing of  the  interdependence  of  livirig  things  in  a 
food  web.  follour  this  strategy.    Have  Tallysheet  3-9 
available  to  fill  out  as  students  take  a  turn. 

Say: 

YOU  ARE  EACH  GOING  TO  HAVE  A  TURN  PULLING  A 
PIN  FROM  ONE  OF  THE  LIVING  THINGS  IN  ONE  OF 
THE  FOOD  WEBS  YOU  HAVE  MADE.     WE  WILL  GO  ONE 
AT  A  TIME  AND  LISTEN  CAREFULLY  TO  r.kCH  OTHER. 
DO  NOT  SELECT  A  PICTURE  THAT  SOMEONE  HAS 
ALREADY  CHOSEN. 

Again  focus  the  students*  attention  on  Worksheet  3-17. 

Start  with  the  first  student  on  your  class  roster  and 
say: 

(Student's  name) ,  PULL  A  PIN  FROM  ONE  OF 
THE  LIVING  THINGS  ON  YOUR  FOOD  WEB. 

Ask: 

WHAT  LIVING  THING  DID  YOU  CHOOSE? 

WHEN  THAT  LIVING  THING  WAS  REMOVED  OR  DIED, 
DID  IT  AFFECT  THE  FOOD  WEB? 

WHAT  ARE  ALL  THE  THINGS  THAT  MIGHT  HAPPEN 
BECAUSE  (name  of  livxnq  thing)  IS  GONE?  , 


::all  on  each  student  on  your  roster  in  turn.    Ask  the  same 
sequence  of  cpiestions  and  make  'he  appropriate  rating  on 
the  tallysheet*    When  each  picture  on  Worksheet  3-17  has 
been  used,  continue  ths  s:;rategy  with  Works!  ^t  3-18. 


TEACHING  STRATEGIES 


,te  this  activity  and  assess  student  under- 
f  the  interdependence  of  living  things  in  a 
follow  this  strategy.    Have  Tallysheet  3-9 
to  fill  out  as  students  take  a  turn. 


RE  EACH  GOING  TO  tLV'S  A  TUW  PULLING  A 
ROM  ONE  OF  THE  LIVING  THINGS  IN  ONE  OF 
OOD  WEBS  YOU  HAVE  MADE.     WE  WILL  GO  ONE 
TIME  AND  LISTEN  CAREFULLY  TO  EACH  OTHER, 
T  SELECT  A  PICTURE  THAT  SOMEONE  HAS 
DY  CHOSEN, 

s  the  students*  attention  on  Worksheet  3-17. 
the  first  student  on  your  class  roster  and 

ent's  name) ,  PULL  A  PIN  FROM  ONE  OF 
IVING  THINGS  ON  YOUR  FOOD  WEB* 


LIVING  THING  DID  YOU  CHOOSE? 

THAT  LIVING  THING  WAS  REMOVED  OR  DIED, 
r  AFFECT  THE  FOOD  WEB? 

^RE  ALL  THE  THIi^S  THAT  MIGHT  HAPPEN 
SE  (name  of  living  thing)  IS  GONE? 


ph  student  on  your  roster  in  turn.    Ask  the  same 
:  questions  and  make  the  appropriate  rating  on 
leet.    When  each  picture  on  Worksheet  3-17  has 
c  ^   B  the  strategy  with  Worksheet  3-18. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-18 

® 


— respond  by  pulling  a  ^in  from  the  food  %ieb. 


"-state  which  living  thing  was  chosen. 


— respond,  ••Yes,**  or  ••No. 


-respond  by  telling  how  the  web  was  affected, 
reflecting  the  interdependence  of  living 
things  in  the  web* 
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H  iSEnvironment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


1. 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 


CORE  C  OBJECTIVES: 

3.    Realize  that  all  food  chains  begin  with 
a  green  plant* 

9.    Appreciate  the  interrelationships  of 
organisms  in  a  food  web. 

10.    Understand  the  consequences  that  the 

removal  of  an  organism  has  on  a  food  web. 


Activity  3-19*    Nature's  Delicate  Balance — Review  Of 
Success 

TliU  oi  -6acce44  U  dividzd  i\vto  tu)o  paxU.    In  tho. 

iAJUt  pa/it,  6tudznt6  anm(LA  ti^  qaution6  on  a  mxk^hedt 
to  ^hoi^  th(UA  undeA^tanding  o^  iood  chaiyis  and  ^ood  mb6. 
FolZomMQ  dUcii&^ion      tlia^a  qud^tioYUi,  ttxidanJU 
poAticLpcit^  in  cjimtinQ  a  htoxij  f^oK  a  bookZoX  oi  pictuAO^ 
about  natuA^U  deticjote.  balance,.    U^e  tka  acXivitij  to 
htlp  6tud^nt6  a^idoA^tand  how  much  thay  hav^  lojxAnoA  in 
thz  p^ztzdinQ  activities. 


MATERIALS 


TEACHING  STRATEGIES 


rOCUS  FOR  THIS  ACTIVITY 


JOALS : 


Realize  and  appreciate  the  enei^gy  inter- 
relationships between  organisms. 

^  OBJECTIVES: 

3.    Realize  that  all  food  chains  begin  with 
a  green  plant* 

9.    Appreciate  the  interrelationships  of 
organisms  in  a  food  web. 

3.    Understemd  the  consequences  that  the 

removal  of  an  organism  has  on  a  food  web* 


TEACHING  STRATEGIES 


-19*    Nature's  Delicate  Balance — Review  Of 
Success 


6acc(U6  u  divided  l\]Zo  tu)o  poAtSi.    In  the. 
6tudeittt  an^iveA  tm  qae^tion6  on  a  u)o^k^keQJt 
tOi  undeA^tanding  OjJ  ^ood  chains  and  ^ood  toefa^. 
duciiS6ion  0^  tho^e  qautA.on6,  6tudents 

in  cAdoting  a  6to^ij  ^ox  a  bookZojt  pictivte^ 
^c'a  doLLcjote  batanxie.    U6e  tku  activity  to 
nt^  andoMtand  hovo  much  they  have  leoAned  in 
activiXieA. 


ERIC 


UNIT  III, 


CORE  C. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

ENERGY  FLOW  THROUGH 
FOOD  CHAINS  AND  WEBS 


BSCS 


ACTIVITY  3-19.     NATURE'S  DELICATE  BALANCE- 
REVIEW  OF  SUCCESS 

! 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the  end  o^  thJU  activity^  mch  6tadent  6houldi 

"have  an^u)eAed  and  dUciU6ed  the  tiKK)  queAtion^  on 

Wo^k^heet  3-19. 
"have  ide^vUiied  the  iZZu^t/iation^  in  the  pamphlet, 
"have  poAtidpated  in  cAoating  a  6toAy  to  accompany 

the  iMu6tAation6  in  the  pamphlet* 
"have  identified  food  chaim  and  u)eb6  in  tixe 

pamphlet. 

-'have  dmcn^tAoted  an  undeA^tandtng  of  the  inteA- 
depcYidence  of  living  things  in  a  food  mb  by 
paAticipatbig  in  cla&6  dLtcui66ionA  and  diagAomming 
at  the  chalkbooAd. 


9 


Aaivm  3-19 
% 


MATERIALS 


Worksheet  3-19 
Slides  3-35  and  3-36 
*3Smi  Slide  projector 
Booklet  (MtUuAe'i  Petuuite 
Ba6utce) 


Slide  3-35 


1  HtM  W  Mi  M  «it  #  M  fm  (MM, 


1^ 


*Not  furnlehed  in  Mteriale  kit 


TEACHING  STRATEGIES 


Part  I, 

Distribute  Worksheet  3-19  and  have  each  student  put  his 
name  on  it.    Tell  the  students  that  each  should  answer 
the  two  (questions  for  himself  as  they  are  read  aloud,  and 
then  all  of  them  can  discuss  the  questions  together. 

Project  each  question  separately.    Read  the  questions 
aloud  and  allow  ample  time  for  the  students  to  mark  their 
worksheets. 

After  students  have  answered  both  questions,  collect  the 
worksheets.    Then  project  each  slide  and  discuss  their 
answers.    Have  than  defend  their  choices.    If  students 
are  confused,  allow  more  practice  with  the  food  web 
boards.    Then  proceed  with  the  next  part.    After  class, 
tally  student  responses  on  Tallysheet  3-10. 

Part  II. 

Begin  by  having  students  recall  the  previous  activity  of 
constructing  food  webs. 

Then  ask: 

WHAT  DID  THE  RUBBER  BANDS  SHOW? 


WHAT  DID  WE  SHOW  WHEN  WE  EACH  PULLED  A  PIN 
FROM  THE  CARDBOARD? 


i 

» 

>          TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS  >v 

Students : 

r 

^  Wbrksheet  3-^19  and  have  each  student:  out  his 
*    Tell  the  students  that  each  should  answer 
lestions  for  himself  as  they  are  read  aloud,  emd 
>f  than  can  discuss  the  questions  together • 

tch  question  separately.    Rend  the  questions 
allow  ample  time  for  the  students  to  mark  their 

• 

ents  have  answered  both  questions,  collect  the 
•    Then  project  each  slide  and  discuss  their 
Have  them  defend  their  choices.    If  students 
ed,  allow  more  practice  with  the  food  web 
hen  proceed  with  the  n«ct  part.    After  class, 
ent  responses  on  Tallysheet  3-10. 

aving  students  recall  the  previous  activity  of 
ng  food  webs. 

DID  THE  RUBBER  BANDS  SHOW? 

DID  WE  SHOW  WHEN  WE  EACH  PULI£D  A  PIN 
THE  CARDBOARD? 

—respond,  "Which  animal  eats  what/*    "Where  the 
animals  get  their  food  energy,"  etc. 

—respond,  "An  anijnal  died,**  "The  other  aniroals  had 
to  get  their  food  s<xnewhere  else,"  "That  there 
wasn't  enough  food,"  or  any  response  which  shows 
an  understanding  of  the  interdependence  of  living 
things. 

.  ERiC 

J 

 —  .  -  .  

MATERIALS 


Slide  3-36 


ERLC 


TEACHING  STRATEGIES 


Say: 


TODAY  YOU  WILL  EACH  GET  A  BOOKLET,  BUT 
YOU  WILL  NOTICE  SOMETHING  ABOUT  IT  THAT 
IS  DIFFERENT  FROM  MANY  BOOiO^TS. 

Have  a  student  distribute  the  bcx)klets. 

WHEN  YOU  GET  YOUR  BOOKLET,  LOOK  AT  EACH 
PAGE  AND  SEE  IF  YOU  CAN  DISCOVER  HOW  IT 
IS  DIFFERENT  FROM  OTHERS  YOU  HAVE  SEEN. 

Then  ask: 

WHAT  DO  YOU  SEE  THAT  MAKES  THESE  BOOKLETS 
DIFFERENT  FROM  OTHERS  YOU  HAVE  SEEN? 


ANSWEf 


LOOK  CAREFULLY  AGAIN  AT  EACH  PAGE  AND 
TRY  TO  FIGURE  OUT  WHAT  IS  HAPPENING  IN 
EACH  PICTURE. 


GIVE  STUDEil 
TIME,^ 
TO 

THINK 


TEACHING  STRATEGIES 


'OU  WILL  EACH  GET  A  BO<XCLET,  BUT 
.L  NOTICE  SOMETHING  ABOUT  IT  THAT 
'EKENT  FROH  MANY  BOOKLETS. 

lent  distribute  the  booklets. 

U  GET  YOUR  BOOKLET^  LOOK  AT  EACH 
D  SEE  IP  YOU  CAN  DISCOVER  HOW  IT 
ERENT  FROM  OTHERS  YOU  HAVE  SEEN* 


YOU  SEE  THAT  MAKES  THESE  BOOKLETS 
NT  FROM  OTHERS  YOU  HAVE  SEEN? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-19 

® 


— look  through  their  bo<riclets. 


— remark  that  there  are  no  words  to  the  story. 


ACOEPT  ALL 
ANSWERS 


REFULLY  AGAIN  AT  EACH  PAGE  AND 
FIGURE  OUT  WHAT  IS  HAPPENING  IN 
CTURE. 


GIVE  STUDENTS 
TIME 

THINK  ^ 


ERIC. 


ACTIVITY  3-19 


ERLC 


TEACHING  STRATEGIES 


Now  go  through  the  booklet  page  by  page,  eliciting  many 
ideas  and  descriptions  of  what  students  see  on  each  page. 
The  sequence  of  questions  below  will  help  to  guide  the 
discussion.    Help  students  develop  their  ideas,  observe, 
describe,  and  verbalize. 

Begin  with  the  cover,  asking  students  what  they  observe. 
If  students  do  not  point  out  the  blank  lines,  tell  them 
that  they  are  going  to  be  making  up  their  own  title  at 
the  end  of  class. 

Page  1:  WHAT  KIND  OF  ENVIRONMENT  DO  YOU  SEE? 

WHAT  KINDS  OF  SOUNDS  MIGHT  YOU  HEAR? 
WHAT  NAME  COULD  WE  GIVE  THE  BOY? 

Page  4:  WHAT  IS  (boy's  name)  THINKING  IN  THE 

FIRST  PICTURE?    IN  THE  SBCCWD  PICTU^? 

Pages  5-7:  DO  YOU  THINK  THIS  COULD  HAPPEN?  HAVE 

YOU  EVER  MADE  FRIENDS  WITH  AN  ANIMAL? 

Page  8:  WHAT  DO  YOU  SUPPOSE  THE  FATHER  IS 

TELLING  (boy's  name)  AND  THE  MOTHER? 
WHAT  COULD  BE  DONE  TO  PREVENT  THIL 
FROM  HAPPENING?    WHERE  WAS  THE  MOUNTAIN 
LION  GETTING  HIS  FOOD  ENERGY?    WHO  ELSE 
GETS  ENERGY  FROM  COWS?    WHY  WERE  THE 
MOUNTAIN  LIONS  EATING  THE  COWS  INSTEAD 
OF  DEER? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ough  the  booklet  page  by  page,  eliciting  many 
descriptions  of  what  students  see  on  each  page, 
ice  of  questions  below  will  help  to  guide  the 

Help  students  develop  their  ideas,  observe, 
and  verbalize. 


the  cover,  asking  students  what  they  observe* 
s  do  not  point  out  the  blank  lines,  tell  them 
are  going  to  be  m£jcing  up  their  own  title  at 

class. 


WHAT  KIND  OF  ENVIRONMENT  DO  YOU  SEE? 
WHAT  KINDS  OF  SOUNDS  MIGHT  YOU  HEAR? 
WHAT  NAME  COULD  WE  GIVE  THE  BOY? 

WHAT  IS  (boy's  name)  THINKING  IN  THE 
FIRST  PICTURE?     IN  THE  SECOND  PICTURE? 

7:  DO  YOU  THINK  THIS  COULD  HAPPEN?  HAVE 

YOU  EVER  MADE  FRIENDS  WITH  AN  ANIMAL? 

WHAT  DO  YOU  SUPPOSE  THE  FATHER  IS 
TELLING  (boy's  name)  AND  THE  MOTHER? 
WHAT  COULD  BE  DONE  TO  PREVENT  THIS 
FROM  HAPPENING?    WHERE  WAS  THE  MOUNTAIN 
LION  GETTING  HIS  FOOD  ENERGY?    WHO  ELSE 
GETS  ENERGY  FROM  COWS?    WHY  WERE  THE 
MOUNTAIN  LIONS  EATING  THE  COWS  INSTEAD 
OF  DEER? 


ERIC 

■hriMiimrmmiJ  • 
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MATERIALS 


TEACHING  STRATEGIES 


Pages  9-10:        WHAT  DID  THE  MEN  DECIDE  TO  DO?  WHAT 
WILL  HAPPEN  TO  THE  FOOD  CHAIN?  HOW 
ELSE  COULD  THE  RANCHERS  HAVE  STOPPED 
THE  LIONS  FROM  KILLING  THEIR  COWS? 

Page  11:  DID  IT  HELP  TO  SOLVE  THE  PROBLEM? 

Page  12:  HOW  MUCH  TIME  HAS  PASSED? 

Page  13:  WHY  DID  (boy^s  name)  KEEP  SEEING 

MORE  DEER  EACH  TIME  HE  WENT  INTO  THE 
FOREST? 

Page  14:  WHY  DID  SO  MANY  DEER  DIE?  WHAT 

HAPPENED  TO  THE  FOOD  CHAIN?  WOULDN'T 
THE  DEER  HAVE  DIED  SOMETIME  ANYWAY? 
IF  OTHER  PEOPLE  NOTICED  THAT  THE  DEER 
WERE  INCREASING,  WHAT  COULD  HAVE  BEEN 
DONE  TO  PREVENT  THE  DEATH  OF  CO  MANY 
DEER? 

Page  15:  WHY  DID  MORE  LEAVES  DISAPPEAR  FROM  THE 

TREES?    WHY  IS  THE  GRASS  SO  SHORT? 
WHERE  DO  THE  DEER  GET  THEIR  FOOD  ENERGY? 

Page  16:  WHICH  DEER  IS  THIS?    HOW  DO  YOU  THINK 

(boy's  name)  FELT?    HOW  WOULD  YOU  FEEL? 
PEOPLE  GO  HUNTING  ALL  THE  TIME.  WHY 
WAS  IT  SO  BAD  FOR  THE  RANCHERS  TO  KILL 
THE  LIONS? 

Page  17:  WHAT  IS  <boy's  name)  ASKING  HIS  DAD? 

WHY  DID  SO  MANY  DEER  DIE? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


|0:        WHAT  DID  THE  MEN  DECIDE  TO  DO?  WHAT 
WILL  HAPPEN  TO  THE  FOOD  CHAIN?  HOW 
ELSE  COULD  THE  RANCHERS  HAVE  STOPPED 
THE  LIONS  FROM  KILLING  THEIR  COWS? 

DID  IT  HELP  TO  SOLVE  THE  PROBLEM? 

HOW  MUCH  TIME  HAS  PASSED? 

WHY  DID  (boy*s  name)  KEEP  SEEING 
MORE  DEER  EACH  TIME  HE  WENT  INTO  THE 
FOREST? 

WHY  DID  SO  MANY  DEER  DIE?  WHAT 
HAPPENED  TO  THE  FOOD  CHAIN?  WOULDN'T 
THE  DEER  HAVE  DIED  SOMETIME  ANYWAY? 
IF  OTHER  PEOPLE  NOTICED  THAT  THE  DEER 
WERE  INCREASING,  WHAT  COULD  HAVE  BEEN 
DONE  TO  PREVENT  THE  DEATH  OF  GO  MANY 
DEER? 

WHY  DID  MORE  LEAVES  DISAPPEAR  FROM  THE 
TREES?    WHY  IS  THE  GRASS  SO  SHORT? 
WHERE  DO  THE  DEER  GET  THEIR  FOOD  ENERGY? 

WHICH  DEER  IS  THIS?     HOW  DO  YOU  THINK 
(boy's  name)  FELT?    HOW  WOULD  YOU  FEEL? 
PEOPLE  GO  HUNTING  ALL  THE  TIME.  mY 
WAS  IT  SO  BAD  FOR  THE  RANCHERS  TO  KILL 
THE  LIONS? 

WHAT  IS  (boy's  name)  ASKING  HIS  DAD? 
WHY  DID  SO  MANY  DEER  DIE? 


ERIC 


ACTIVITY  3-19  ^  MATERIALS 
® 


ERLC 


TEACHING  STRATEGIES 


Have  students  tell  you  the  names  of  the  living  things  in 
the  story.    Write  than  on  the  chalkboard: 

**inovintain  lion,  man,  cow,  deer,  grass,  and  shrubs.** 


iMAN 


MOUNTAIN  LIONS 


^COWS 


GRASS  AND 
LEAVES 


Have  students  think  of  the  food  chains  and  webs.  Select 
students  to  diraw  in  lines  to  illustrate  these  relation- 
ships and  tell  their  classmates  what  the  lines  show.  Then 
select  students  to  cooie  up  and  erase  the  living  things  as 
they  were  killed  or  died.    Encourage  them  to  verbalize  the 
interrelationships  of  the  living  things  xu  the  food  web. 

Conclude  the  activity  by  having  students  suggest  titles 
for  the  story.    Remind  them  th^^t  the  title  should  be 
based  on  the  main  ideas  they  have  discussed  in  the  story. 
If  necessary,  review  the  main  ideas.    Allow  each  student 
to  make  up  his  own  title  and  write  it  on  his  pamphlet. 
Assist  with  spelling  as  necessary. 

Outlined  below  is  one  version  of  the  story  depicted  in 
the  pamphlet.    There  are  variations  which  the  students 
may  develop,  but  this  version  offers  the  story  flow  and 
concepts  i^ich  should  be  included. 

THE  BALANCE  OF  NATURE 

There  war  once  a  boy,  about  your  age,  who  lived 
on  a  ranch  at  the  edge  of  a  forest.    When  he  was 
done  with  his  chores  each  day,  one  thing  he 
enjoyed  doing  was  walking  through  the  forest. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


its  tell  you  the  names  of  the  living  things  in 
Write  them  on  the  chalkboard: 

I  lion,  man,  cow,  deer,  grass,  and  shrubs." 


its  think  of  the  food  chains  amd  webs*  Select 
\  draw  in  lines  to  illustrate  these  relation- 
ell  their  classmates  what  the  lines  show.  Then 
ents  to  come  up  and  erase  the  living  things  as 
illed  or  died.    Encourage  then  to  verbalize  the 
onships  of  the  living  things  in  the  food  web. 

le  activity  by  having  studentfs  suggest  titles 
>ry.    Remind  then  that  the  title  should  be 
le  main  ideas  they  have  discussed  in  the  story, 
ry,  review  the  main  ideas.    Allow  each  student 
his  own  title  and  write  it , on  his  pamphlet. 
i  spelling  as  necessary* 

!low  is  one  version  of  the  story  depicted  in 
\t.    There  are  variations  \4iich  the  students 
)f  but  this  version  offers  the  story  flow  and 
lich  should  be  Included. 

THE  BALANCE  OF  NATURE 

was  once  a  boy,  about  your  age,  who  lived 
lanch  at  the  edge  of  a  forest.    When  he  was 
ith  his  chores  each  day,  one  thing  he 
d  doing  was  walking  through  the  forest. 


ERIC 


TEACHING  STRATEGIES 


He  enjoyed  this  p£u:ticular  forest  because  it 
was  full  of  plants  and  animals  and  very  beautiful. 
He  enjoyed  looking  for  new  things  and  hearing 
new  sounds.    One  day  as  he  was  strolling  through 
the  forest,  he  saw  the  carcass  of  a  deer.  At 
first  he  was  rather  disturbed  that  any  person 
or  any  animal  would  want  to  kill  a  deer.  But 
then  he  thought  of  the  many  mountain  lions 
that  had  to  hunt  food  for  their  cubs  to  eat. 
When  he  realized  that  the  deer  was  killed  so 
that  sane  other  animal  would  have  food,  he 
felt  much  better. 

As  he  continued  his  walk,  he  suddenly  noticed 
a  beautiful  v^ite- tailed  deer  peering  from 
behind  a  tree.    But  as  soon  as  the  deer  realized 
the  boy  was  watching  it,  it  quickly  ran  away. 
About  a  week  later  when  the  boy  was  again 
walking  in  the  forest,  he  saw  what  looked  like 
the  same  deer.    But  this  time  the  deer  stayed 
a  little  longer  before  dashing  away.    It  was 
almost  as  if  he  recognized  the  boy  and  wasn't 
quite  so  afraid  of  him. 

A  week  later,  \Aiile  the  boy  was  walking  through 
the  forest,  he  saw  the  deer  again.    This  time 
the  boy  kept  walking  closer  and  closer  to  the 
deer.    He  was  very  surprised  when  the  deer 
allowed  him  to  touch  it  ever  so  slightly  before 
it  ran  away.    That  evening  when  the  boy  came 
heme  he  walked  in  the  door  to  find  his  father 
very  upset  about  something.    His  father  was 
explaining  to  his  mother  that  the  livestock  of 
neighboring  ranchers  had  been  killed  by  mountain 
lions  from  the  forest.    When  the  boy  woke  up  tiie 
next  morning  he  heard  from  his  father  that  a  group 
of  ranchers  had  taken  their  guns  and  gone  on  a 
hunting  party  looking  for  mountain  lions  to  kill. 
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Later  that  day  the  boy  saw  the  ranchers  ccmiing 
out  of  the  forest  dragging  many  dead  lions 
behind  them.    The  ranchers  were  now  very  happy 
because  no  more  of  their  livestock  had  been 
killed  by  the  lions. 

Winter  passed  and  spring  came.    As  the  snows 
melted  and  the  weather  became  warmer ,  the  boy 
began  his  walks  in  the  forest  again.    This  time 
when  he  walked,  he  noticed  a  great  number  of 
deer  around,  many  more  than  he  had  seen  the 
year  before*    Another  thing  he  noticed  was  that 
there  didn't  seem  to  be  as  much  underbrush  as 
the  year  before.    The  branches  from  the  trees 
had  the  bottom  leaves  stripped  from  them.  This 
spring  he  saw  no  deer  that  had  been  killed  by 
mountain  lions* 

Later  in  the  summer  the  boy  began  to  notice  that 
the  deer  he  saw  looked  very  skinny.    He  could 
even  see  their  bones  sticking  out*    When  he  came 
to  the  open  meadows  in  the  forest  the  grasses 
w^e  chewed  down  so  low  that  more  dirt  than  grass 
was  showing* 

Fall  came  and  the  boy  steurted  school  again  and 
continued  through  the  winter*    When  spring  finally 
came  again  he  was  very  anxious  to  get  out  into 
the  forest. 
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What  he  sw  did  not  make  him  happy  at  all.  He 
did  not  see  any  live  deer  but  only  carcasses  of 
deer.    New  buds  on  the  trees  were  already  nipped 
off  and  the  forest  was  strangely  quiet.  The 
boy  began  looking  for  the  one  deer  that  had 
always  allowed  him  to  come  close.    He  continued 
walking  through  the  forest  searching  for  his 
deer  but  when  he  found  the  d^ier  he  was  very  sad. 
His  friend,  the  deer,  had  also  died.    He  started 
home  slowly,    when  he  arrived,  he  cisked  his 
father  why  all  this  had  happened.    Why  did  so 
many  of  the  deer  die? 

Extension  of  this  activity; 

1.  Each  student  may  write  his  own  story  to 
accon5>any  the  pictures  in  the  pamphlet. 

2.  The  students  may  help  to  develop  a  class 

story  to  accOTpany  the  pictures  in  the  pamphlet. 
You  may  then  write  the  story  on  an  experience 
chart  to  develop  language  arts  activities  or 
type  and  di5)licate  it  for  each  student. 
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NEW  STUDENTS  ENTERING  DURING  THIS  CORE 


Date  Entered 

Last  Name     Name  Used 

Ethnic  Group 

Sex 

Birthdate 

Test  date 

Test 

Total 

W 

B 
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0 

N  F 

W  B  0 
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M  F 

W  B  0 
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M  F 

W  B  0 

SITJDENTS  DROPPED  IN  THIS  PERIOD 


Date  Dropped 

Last  Name  First 

W  »  white 
B  »  black 
S  =  Spemish- 
American 
0  =  other 


w  «  Wise 

B  «  Binet 
0  =  other 
(name) 


ADDITIONAL  INFORMATICS  ON  NEW  STUDENTS: 
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UNIT -HI.  ENERGY  RELATIONSHIPS  IN  MY  ENVIRONM 
CORE  D.        FOOD  MAKING  IN  PLANTS 
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AIMS  FOR  ME  AND  Hi  ENVIRONMENT 

1.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSC»I  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.    This  will  lead  to  a  degree  of 
self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
impulsive  response  to  problems. 

2.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROM. 
More  than  anything  else,  each  activity  is  intended 
to  be  a  success  ejqperience  for  each  child.    It  is 
the  teacher's  responsibility  —  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.    It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achiev«nent.    The  students 
as  a  group  should  help  each  individual  fit  what  he 
has  done  into  a  pattern  of  acccxnplishment. 

3.  DEVELOPMENT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  es^sure  to  an  array  of  experiences  in  science). 
It  is  hoped  that  many  children  will  find  some  area 
perhaps  growing  plants,  caring  for  animals,  identi-* 
fying  flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 
in.    This  would  provide  a  means  of  self-expression, 
and  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others. 

4.  DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  vAiat  affects  them  as  individuals  and  as  a  group, 
because  what  aif fects  them  affects  the  community  of  man. 

5.  DEVELOPMENT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  CONDITIONS  that  will  lead  to  a  sense  of 
res|x>nsibility  for  the  environment  and  actions  that 
protect  or  improve  it. 


1.  Realize  and  appreciate  the  ener 
2.,  Appreciate  cuid  \inderst£md  man's 


OBv 

1.  Determine  that  plants  contain  fc 

2.  Conclude  that  plants  can  make  tl 
prevail. 

3.  Infer  that  the  sun  provides  the 

4.  Determine  that  in  the  absence  o^ 

5.  Determine  that  without  air,  plar 

6.  Determine  that  in  the  absence  oi 
to  make  food. 

7.  Appreciate  the  role  of  green  pl< 
living  world. 
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UNIT  III  GOALS 

1.  Realize  and  appreciate  the  energy  interrelationships  between  organisms, 

2.  Appreciate  cmd  understand  man's  dependence  on  green  plants  for  food. 


OBJECTIVES  OF  CORE  D 

1.  Determine  that  plants  contain  food. 

2.  Conclude  that  plants  can  make  their  own  food  ^en  certain  environmental  conditions 
prevail. 

3.  Infer  that  the  sun  provides  the  energy  upon  which  man  and  other  life  depends. 

4.  Determine  that  in  the  absence  of  light,  plants  are  unable  to  make  food. 

5.  Determine  that  without  air,  plants  are  unable  to  make  food. 

6.  Determine  that  in  the  absence  of    green  stuff**  (chlorophyll),  plants  are  unable 
to  make  food. 

7.  Appreciate  the  role  of  green  plants  in  supplying  food  to  the  remainder  of  the 
living  world. 
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Most  green  plants  do  not  capture  cuid  eat  animals  or  other  plants 
for  food.    Yetr  eis  a  living  organism^  a  plant  requires  food.  Where, 
then,  does  a  plant  obtain  its  food?    Over  300  years  ago  a  scientist, 
Jean  Baptiste  van  Helmont,  asked  the  same  question  in  a  classical 
experiment  (iihlch  the  students  consider  briefly).    Van  Helmont  con- 
cluded that  a  tree  growing  in  a  tub  of  soil  did  not  "eat"  or  use  any 
of  the  soil.    Scientists  have  learned  quite  a  bit  since  van  Helmont *s 
time.    We  now  know  that  green  plants  make  their  own  food,  mainly  from 
air,  water,  and  light. 

Green  plants  are  the  primary  food  makers  of  the  living  world.  They 
are  able  to  utilize  sunlight  for  manufacturing  food,  which  can  in  turn 
be  utilized  by  animals  that  feed  on  the  plants.    The  process  of  utilizing 
sunlight  for  manufacturing  food  is  called  jAiotosynthesis.  Photosynthesis 
is  the  only  way  that  energy  is  made  available  for  life  on  the  Earth. 
Without  green  plants,  life  as  we  know  it  would  disappear  from  our  planet. 

It  is  the  purpose  of  this  core  to  focus  the  attention  of  the 
students  on  this  interaction  between  green  plants  and  their  environment. 
There  are  several  things  in  the  environment  that  influence  the  process  of 
photosynthesis  in  plants.    The  main  product  of  photosynthesis  is  sugar, 
which  is  almost  immediately  converted  to  starch.    It  is  this  starch  that 
supplies  the  plant,  and  organisms  feeding  on  plants,  with  energy. 

We  can  list  the  things  from  the  environment  we  think  are  necessary 
for  plant  life  and  then  proceed  to  determine  if  they  are  indeed  neces- 
sary in  the  food-making  process.    Attention  at  the  beginning  of  the 
core  is  focused  on  a  chart  picturing  a  living  plant.    Surrounding  the 
plant  are  five  incomplete  areas  identifying  those  factors  which  might 
be  considered  important  in  the  food-making  process:    soil,  air,  light. 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER 

The  process  of  food  manufacturing  by  plants  is  extremely  important 
to  the  living  world.    It  is  about  the  only  process  whereby  both  energy 
and  food  materials  are  made  available  to  living  things.    After  establish- 
ing that  plants,  as  living  things,  need  food  for  energy  in  Activity 
3-20  (Hungry  Plants) ,  the  remainder  of  the  activities  in  Core  D  are  con- 
cerned directly  or  indirectly  with  the  very  general  requirements  of  the 
food<-making  process. 

At  one  time  man  thought  that  plants  obtained  their  food  already  made 
from  the  soil.    After  much  observation  and  experimentation,  such  as  the 
classic  experiment  of  van  Helmont  that  is  briefly  mentioned  in  Activity 
3-20,  it  was  eventually  recognized  that  plants,  unlike  animals,  must 
manufacture  their  food.    The  soil  serves  primarily  as  a  place  for  a  plant 
to  grow.    It  anchors  the  plant.    Certain  minerals  necessary  for  plant 
growth  are  absorbed  from  the  soil,  but  these  could  just  as  easily  be 
added  to  water.    Because  it  requires  rather  sophisticated  equipment,  it 
is  not  possible  to  demonstrate  to  the  students  the  role  and  necessity  of 
water  in  making  food.    Because  they  have  added  water  to  their  plants  to 
make  them  grow,  it  should  be  obvious  to  the  students  that  the  water  is 
involved  in  the  food-making  process. 

To  manufacture  is  to  synthesize  or  put  together,  and  since  plant 
food  synthesis  takes  place  only  in  the  presence  of  light,  the  entire 
process  is  called  photosynthesis.    While  photosynthesis  is  a  very 
cc»nplicated  process  —  its  study  is  the  life's  work  of  many  scientists  ~ 
for  the  purposes  of  this  program  it  can  be  summarized  as  follows: 

aTt>  X  M*mt?n    LIGHT  +  "GREEN  STUFF" 

AIR  +  WATER  ilf — ^FOOD  (STARCH) 
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CORE  D  RATIONALE  (continued) 


water,  and  "green  stuff"  (chlorophyll).    Each  area  is  then  examined 
and/or  discussed  in  the  activities  which  follow.    By  the  time  the 
core  has  been  completed,  the  students  have  helped  to  fill  in  the 
blank  areas  on  the  chart  designating  the  contribution  of  each  factor. 

Activity  3-20  (Hungry  Plants)  establishes  that  plants  need  food 
for  energy  just  as  animals  do.    Soil  is  identified  as  a  factor  in  the 
plant's  environment/  but  the  point  is  made  that  it  is  not  "eaten"  or 
used  up  by  the  plant  as  it  grows.    Water  is  also  shown  to  be  necessary 
for  growth,  but  it  is  made  appcirent  that  the  water  does  not  by  itself 
supply  energy. 

While  food  comes  in  a  variety  of  forms  in  the  plant  world,  starch 
is  one  of  the  most  common  and  the  most  easily  detected  by  testing. 
Activity  3-21  (Testing  For  Starch)  provides  the  sttident  with  a  simple 
and  easily  recognizable  means  by  which  the  presence  of  starch  may  be 
detected  in  the  leaves  of  plants.    This  is  necessary  in  order  to 
determine  whether  or  not  food  is  actually  produced  when  certain 
environmental  factors  thought  to  be  involved  in  food  production  are 
controlled • 

By  partially  covering  the  leaves  of  plants  in  Activity  3-22  (Sun 
Spots)  the  student  is  able  to  observe  the  resulting  effect  on  starch 
production  in  that  portion  of  the  leaf  that  is  deprived  of  sunlight • 
Those  spots  or  leaf  areas  that  have  been  exposed  to  light  will  show 
the  presence  of  starch  in  sharp  contrast  to  the  covered  portions  of 
the  leaf,    in  Activity  3-23  (Plants  Have  An  Air  About  Them),  again 
using  the  starch  test,  the  students  can  see  that  leaves  \Aiich  have 
been  deprived  of  air  do  not  produce  food«    The  same  point  is  made 
about  chlorophyll  in  Activity  3-24  (The  Green  Machine)  •  Variegated 
geraniums  or  coleus  plants  are  tested  for  starch  £uid  are  found  to 
contain  food  only  in  those  portions  of  the  leaves  ^ich  contain 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

Simple  sugar  is  the  first  food  product  produced  in  photosynthesis 
but  is  normally  converted  to  starch  as  it  is  formed.    Since  the  test  for 
starch  is  easy  to  do  it  is  most  often  used  in  establishing  the  presence 
of  food  in  plants.    It  is  important  to  realize  that  scientists  define 
food  as  any  substance  taken  into  the  body  that  can  be  utilized  for  the 
release  of  energy,  building  and  repair  of  tissues,  or  for  regulation 
of  body  processes.    This  broad  definition  includes  carbohydrates,  fats, 
proteins,  water,  minerals,  and  vitamins.    The  first  three  can  be  sources 
of  ejiergy  and  are  considered  foods  for  the  purposes  of  this  program. 
Minerals  and  vitamins,  like  water,  do  not  suH>ly  energy  but  are  equally 
important  in  maintaining  life.    Activity  3-21  (Testing  For  Starch) 
directs  the  students  in  using  the  starch  test.    When  iodine  potassium 
iodide  (IKI)  solution  is  applied  to  a  food  substance  containing  starch, 
a  very  obvious  and  characteristic  color  change  takes  place.    The  starch 
in  the  food  material,  when  exposed  to  IKI  solution,  becomes  very  dark, 
black,  or  blue-black.    Negative  results,  or  no  color  change,  indicate 
that  starch  is  not  present. 

In  Activity  3-22  (Sun  Spots)  the  student  tests  a  leaf  for  starch  that 
has  been  covered  to  prevent  light  from  reaching  it.    Energy  produced  in 
the  sun  is  released  as  solar  radiation.    Since  all  energy  stored  in  food 
on  Earth  comes  fr<»tt  this  radiation,  preventing  the  sun  from  reaching  the 
green  leaf  prevents  the  formation  of  starch.    Activity  3-24  (The  Green 
Machine)  uses  the  starch  test  to  show  that  only  the  green  portions  of  a 
plant  convert  the  sun's  energy  to  starch.    We  know  this  is  true  because 
photosynthesis  can  occur  only  in  the  presence  of  the  green  pigment, 
chlorophyll.    The  chlorophyll  molecule  has  the  imique  property  of  being 
able  to  "capture"  the  sun's  energy  and  use  it  to  combine  the  atoms  of 
water  and  carbon  dioxide,  forming  new  energy-rich  food  cc«npo\inds  in  the 
process  * 
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UNIT  III.  ENERGY  RELATIONSHIPS  IN  MY  ENVIRONMENt| 
CORE  D.        FOOD  MAKING  IN  PLANTS 


CORE  D  RATIONALE  (continued) 

"green  stuff  (chlorophyll).    FrcMti  these  activities,  then,  it  can  be 
inferred  that  food-making  in  plants  occurs  only  when  certain  conditions 
prevail.    The  chart,  which  focused  on  plant  needs  at  the  beginning  of 
the  core,  will  then  be  completed.    Those  factors  considered  important 
in  the  food-making  process  have  been  investigated  and  conclusions  have 
been  drawn. 

It  is  hoped  that  these  activities  will  enhance  the  students' 
appreciation  of  the  role  of  plants  in  the  environment.    Will  they 
appreciate  the  sun  a  little  more  if  they  realize  this  is  associated 
with  energy  in  food?    Will  their  lives  be  richer  if  they  can  look  at 
a  green  field,  a  tree,  or  a  scenic  picture  of  the  outdoors  and  know 
v*iy  plants  are  green?    will  they  be  able  to  care  for  plants,  a  garden, 
or  a  lawn  better  if  they  have  some  understanding  of  plant  needs?  It 
is  the  intent  of  this  program  that  through  these  experiences  they  will 
be  closer  to  achieving  those  rather  intangible  goals  i^ich  are  so 
important  for  a  meaningful  life. 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 

Activity  3-23  (Plants  Have  An  Air  About  Them)  demonstrates  that 
without  air  the  plant  would  be  iinable  to  make  food.    As  indicated  above, 
not  everything  that  we  call  air  is  involved,  only  the  carbon  dioxide 
ccanponent.    Carbon  dioxide  provides  the  carbon  used  in  constructing  the 
organic  starch  molecule. 

The  process  of  photosynthesis  and  its  importance  to  living  things 
can  be  reviewed  and  summarized  as  follows: 


1. 
2. 
3. 
4. 


CARBON  DIOXIDE  +  WATER  +  CHLOROPHYLL  +  LIGHT  P^D^^g     y  pQOD  (STARCH) 

Plants,  like  other  living  things,  need  food  for  energy. 

Plants  change  light  energy  from  the  sun  into  food  energy. 

Water  and  air  (carbon  dioxide)  are  the  raw  materials  for  photo- 
synthesis.   These  come  frcwn  the  plemt's  environment. 

Inside  the  plant,  in  the  presence  of  chlorophyll,  these  two  raw 
materials  are  converted  to  sugar,  and  then  usually  to  starch. 

The  function  of  chlorophyll  is  to  "trap"  the  light  energy. 
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3-20 •    Hungry  Plants 


Page 


35nm  Slide  projector 
Paper  clips 

Black  construction  paper 


Date  planned 


Chart 

Camera  (Polaroid  Square 

Shooter) 
Slide  3-37 
Slide  3*38 
Slide  3-39 
Slide  3-40 
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Page 


Date  planned 


Geranium  plants 

Cornstarch 
Food  samples 

Green  construction  paper 
Black  construction  paper 


Starch  test  solution 

Hot  plate 
1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 

camera  (Polaroid  Square 
Shooter) 


One  box 
Enough  to  make 
"The  Living  Pi 


Plant  Entering 
Plant  At  Super 
Plant  Eating 
Willow  Tree  in 

Nottt    Sttp  2 
Oj{  now 
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Chart 

Camera  (Polaroid  Square 

Shooter) 
Slide  3-37 
Slide  >38 
Slide  3-39 
Slide  3-40 


Starch  test  solution 

Hot  plate 
1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 

Camera  (Polaroid  Square 
Shooter) 
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One  box 

EnoiXQh  to  makt  ont  3"  X  5"  piece  poA  6tudznt 
••The  Living  Plant** 


Plant  Entering  Restaurant 
Plant  At  Supermarket 
Pl£Uit  Eating  At  Table 
Willow  Tree  in  Tub  Experiment 

Nott:   Step  2      TeadtaA  P^e^poAotion  6e.ction  ttrnt  be  taken  co/te 
oi  n(HO  to  iMtinz  iocce^^  in  lateA  aativitie^ 
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Activity  5'U 
One  box 

Bxamptts  includingt   nm  potato,  cnackeA6,  bnmd,  bean  -6ee(i4, 

cottage  ditc&c,  H/m  meat,  ejtc. 
One  sheet  8  1/2"  X  11** 
One  sheet  8  1/2-  X  ll" 

IKl  solution  in  BamtA  dropping  bottteM,  one  peA  team  oi  ^oua 
6tudenti 

Use  extra  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

One  pair  per  team  of  four  students 
One  per  team  of  two  students 
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Bean  plants  with  leaves 
partially  covered 


Date  planned 
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Plants  Have  An 
Air  About  Them 


Date  planned 


Bean  plants 
Saran  Wrap 
String 
Paper 
Tags 
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Camera  (Polaroid  Square 

Shooter) 
Hot  plate 

Starch  test  solution 

1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 
Radicxneter 
Chart 


SWittd  in  A 


Use  extra  hot 
IKl  6otution  i 

6tud^nt6 
One  per  team  o 
One  per  team  o 

One  pair  per  t 
One  per  team  o 
One 

"The  Living  PI 


Chare 

Hot  plate 

1000  ml  Beaker 

250  ml  Beaker 

70%  Alcohol 

Starch  test  solution 

Forceps 
Petri  dish 

Camera  (Polaroid  Square 
Shooter) 


One  roll 
Several  feet 
Class  supply 
For  marking  le 
"The  Living  PI 
Use  additional 
One  per  team  o 
One  per  team  o 

IKJ  solution  i 

One  per  team  o 
One  per  term  o 
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Camera  (Polaroid  Square 

S'hocter) 
Hot  plate 

Starch  test  solution 

1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 
Radic»neter 
Chart 


1L  StoAtzd  in  Activity  3-20  and        in  4an  ioK  6zvQAat  day6 


Use  extra  hot  plates  or  stove  if  available 

JKl  6otutijon  in  BoJim^  dAopping  bottler,  onz  poA  tarn  ^ouA 

i^tadtnU 
One  per  team  of  four  students 
One  per  team  of  four  students 

One  pair  per  team  of  four  students 
One  per  team  of  two  students 
One 

"The  Living  Plant" 


Chart 
Hot  plate 
1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Starch  test  solution 

Forceps 
Petri  dish 
rny^-amera  (Polaroid  Square 
t^lyy  Shooter) 


U  P^zviou^iy  6taAtzd  in  Activity  3-1 
One  roll 
Several  feet 
Class  supply 
For  marking  leaves 
"The  Living  Plant" 

Use  additional  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

JKJ  solution  in  Bamu  dropping  bottle.^,  one  pe^  team  ioui. 

6tadznt& 
One  per  team  of  four  students 
One  per  team  of  two  students 
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3-24.    The  Green  Machine 


Page   

Date  planned 


Veuriegated  (multi-^colored) 
geranium  or  coleus  plant 


Variety  of  green  plants 
Vftiite  paper 


Chart 

Hot  plate 

1000  ml  Beaker 

250  ml  Beaker 

70%  Alcohol 

Starch  test  solution 

Forceps 
Petri  dish 
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35mm  Slide  projector 


Date  planned 


Worksheet  3-20 
Slide  3-41 
Slide  3-42 
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sh       1     Materials  in  Supply  Kit 

^red)  1 
^lant  1 

5  j 

1  Chart 

1   Hot  plate 

1   1000  ml  Beaker 

1   250  ml  Beaker 

1   70%  Alcohol 

1   Starch  test  solution 

1  Forceps 
1   Petri  dish 

SzcuAt  ^nx>m  locat  iloniMt  on.  goAdm  cznteA  in  advance  oi  tkU  ^ 
activiXy.    1^  thzy  da  not  have,  tkm  in  6tock,  the.y  cm  ondoji 
them  ioK  you. 

Von.  dUplay  puApo6u.    Vou  cm  boMovo  thm  ju6t  j{oA  the  day  i^ 

uou  cannot  keep  a  tot  ofi  t>tantA  in  uoua  hnom 
Class  stqpply 
"The  Living  Plant" 

Use  additional  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

IKI  ^otixtijon  in  Bannu  dropping  bottler,  one  pcJi  tern  oi  iovJi 

6tudcnt6. 
One  per  team  of  four  students 
One  per  team  of  two  students 

j  Worksheet  3-20 
1   Slide  3-41 
1   Slide  3-42 
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Page 


35inii  Slide  projector 
Paper  clips 

Black  construction  paper 


Date  planned. 


Cheurt 

Camera  (Polaroid  Square 

Shooter) 
Slide  3-37 
Slide  3-38 
Slide  3-39 
Slide  3-40 


One  box 
The  Living  Pla 


Plant  Entering 
Plant  At  Supen 
Plant  Eating  A 
Willow  Tree  in 
WOTE:  Stup  I  ^ 
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Date  planned 


Geranium  plants 

Cornstarch 
Food  samples 

Green  construction  paper 
Black  construction  paper 


Starch  test  solution 

Hot  plate 
1000. ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 

Camera  (Polaroid  Square 
Shooter) 


T^e^e  should  hi 
Activity  S-h 
(?ne  box 

Examptz6  tnciai 
tOttOQQ^  chzzj. 
One  sheet  8  1/: 
One  sheet  8  l/\ 
IKl  solution  ii 

6tudQ.yitA 
Use  extra  hot  j 
One  per  team  o: 
One  per  team  oi 

One  pair  per  t^ 
One  per  team  oi 
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Materials  in  Siq>ply  Kit 


Chart 

Camera  (Polaroid  Square 

Shooter) 
Slide  3-37 
Slide  3-38 
Slide  3-39 
Slide  3-40 
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Starch  test  solution 

Hot  plate 
1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 

Camera  (Polaroid  Square 
Shooter) 


Notes  and  Suggestions  to  Teacher 
[Italics  and  Ajulom  Indicate.  Advancz  VKtpoAaJUon  VVitctioM 


One  box 

EnoiXQh  to  makz  one  3"  X  5"  pltcji  pvi  itudoM 
The  Living  Plant 


Plant  Entering  Restaurant 
Plant  At  Supermarket 
Plant  Eating  At  Table 
Willow  Tree  in  Tub  Experiment 

HCfTEt   Sttp  1  oi  TtacnoA  Vhzpajuxtion  izdtlon  mast  be  takm  co^e 
Oj(  now  to  in6uAZ  6acce^6  in  tatt^  acZLvitie^ 


Thuz  ihoiitd  havt  been  gnoiJOinQ  ncnjo  ioK  ^zvzmZ  M;eefe6  iwm 

Activity  3-1. 
One  box 

Examples  inctuding:   nm  potato,  cAackeM,  b^iearf,  bean  Aeecfo, 

cottage  cheese,  nau)  meat,  etc. 
One  sheet  8  1/2"  X  11" 
One  sheet  8  1/2"  X  11" 

in  iolation  in  Bonnes  dropping  bottles,  one  pen.  team  o^  ^oua 
itudents 

Use  extra  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

One  pair  per  team  of  four  students 
One  per  team  of  two  students 
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Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


ntaJUcA 


3-22.    Sun  Spots 


Page  ______ 

Date  planned 


Bean  plants  with  leaves 
partially  covered 


Camera  (Polaroid  Square 

Shooter) 
Hot  plate 

Starch  test  solution 

1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forceps 
Petri  dish 
Radiometer 
Chart 


1  i  Stanttd  In  A 


Use  extra  hot 

IKI  4iOlution 

One  per  team 
One  per  team 

One  pair  per 
One  per  team 
One 

The  Living  PI 
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Plants  Have  An 
Air  About  Them 


Date  plamned 


Bean  plants 
Sarem  Wrap 
String 
Paper 
Tags 
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Chart 

Hot  plate 

1000  ml  Beaker 

250  ml  Beaker 

70%  Alcohol 

Steurch  test  solution 

Forceps 
Petri  dish 

Camera  (Polaroid  Square 
Shooter) 


1  i  PK^viOiUJty  4 
One  roll 
Several  feet 
Class  supply 
For  marking  1 
The  Living  PI 
Use  additions 
One  per  team 
One  per  team  o 


IKI  notation 

One  per  team 
One  per  team 
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Camera  (Polaroid  Square 

Shooter) 
Hot  plate 

Starch  test  solution 

1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Forc&ps 
Petri  dish 
Radiometer 
Chart 


^^SWvttd  in  Activity  3-20  and  tzit  in       iofi  6zveAaZ  day^ 


Use  extra  hot  plates  or  stove  if  available 

IKl  solution  in  Ba/lnQ^  d/iopping  bottl<i^,  am  poA  tzam  OjJ  jjou/t 

One  per  team  of  four  students 
One  per  team  of  four  students 

One  pair  per  team  of  four  students 
One  per  team  of  two  students 
One 

The  Living  Plcmt 


Chart 
Hot  plate 
1000  ml  Beaker 
250  ml  Beaker 
70%  Alcohol 
Starch  test  solution 

Forceps 
Petri  dish 

T-rSr^^^  (Polaroid  Squ&re 
fcl\lLiooter) 


1  i  P^tvioa6ty  ^toAtzd  in  Activity  3- 1 
One  roll 
Several  feet 
Class  supply 
For  meurking  leaves 
The  Living  Plant 

Use  additional  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

IKI  solution  in  Baxnci  dipping  bottZd,  one  poA  ttam  oi  ioikX 

6tudcntA 
One  per  team  of  four  students 
One  per  team  of  two  students 


Me  and  my 
Environment 


UNIT 
CORE 


III 

D 


PLANNING  GUIDE 


NOTE:    Some  activities  Undicottd  in  ItaJticA  and  an  1^  in  thz 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  need 


Activity  Number,  Page, 
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3-24.    The  Green  Machine 


Page 


Date  planned 


3-25.    Review  Of  Success 


Page 


Date  planned 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Variegated  (multi-colored) 
geranium  or  coleus  plant 

Variety  of  green  plants 
White  paper 


35mm  Slide  projector 


Materials  in  Supply  Kit 


Chart 

Hot  plate 

1000  ml  Beaker 

250  ml  Beaker 

70%  Alcohol 

Starch  test  solution 

Forceps 
Petri  dish 


Worksheet  3-20 
Slide  3-41 
Slide  3-42 


StcuAt  ^Hjom  to 
acXivity.  Ij{ 
them  ^oK  you. 

?oK  disptiy  puA[ 
you  cannot  fee 

-Class  supply 
The  Living  Plan 
Use  additional 
One  per  team  of 
One  per  team  of 

IKJ  6oZution  in 

Students . 
One  per  team  of 
One  per  team  of 


Review  of  succes 
Review  Of  succes 
Review  Of  Succe 


erJcV 


PLANNING  GUIDE 

le  activities  [Inoloittd  in  ItaJLics  and  an  1^  in  tht  moKQin)  must 
prepared  several  days  or  weeks  in  advance,    use  this  summary  as 
:eaching  and  preparation  schedule.    All  supplies  needed  are  listed. 


rt  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

>h        1      Materials  in  Simply  Kit 

[Italics  and  A/uiou)  Indicatz  Advanct  P^zpoAation  VVizoJUonj^) 

•ed)  I 
.ant  1 

1  Chart 

1  Hot  plate 

1  1000  ml  Beaker 

1  250  ml  Beaker 

{  70%  Alcohol 

1  Starch  test  solution 

1  Forceps 
j  Petri  dish 

StcWiz  ifiom  locat  ilonUt  on.  gohdan  czntoA  in  advancz  tivU 
activity.    I  (J  thzy  da  not  havz  them  in  6todz,  hieM  cm  ondzA 
tkem  (Jo>t  you. 

¥on  dUptay  punpo^u.    You  can  boHAjOW  thm  jiut  ion.  tht  day  ii 

you  cannot  feeep  a  lot  oi  pJtant6  in  youA  noom. 
Class  supply 
The  Living  Plant 

Use  additional  hot  plates  or  stove  if  available 
One  per  team  of  four  students 
One  per  team  of  four  students 

I/CI  notation  in  BoAneA  dropping  botttu,  ona  peA  tzam  o^  (Jooa 

6tadzntA. 
One  per  team  of  four  students 
One  per  team  of  two  students 

1  Worksheet  3-20 
1  Slide  3-41 
1  Slide  3-42 

ERIC 

Review  Of  Success 

Review  Of  Success  Questions  1-10 

Review  Of  Success  Question  11 

J 

BSCS 


Me  and  my 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT 


GOALS: 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 


2.    A£^reciate  and  understand  roan's  dependence 
on  green  plants  for  food. 

CORE  D  OBJECTIVES: 

1.    Determine  that  plants  contain  food. 

7.  Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 


Activity  3-20.    Hungry  Plants 

TkU  activity  mJU  concoAn  lUaLi  mXk  the,  ^otloi/oing 

/.    Do  plants  mzd  ^ood? 

2.       60,  {joheAz  do  they  gtt  it? 


MATERIALS 


TEACHING  STRATEGIES 


Camera  (Polaroid  Square  Shooter) 

Polaroid,  color  film 
*35mm  Slide  projector 

The  Living  Plant  Chart 
*3"  X  5"  Black  construction  paper 

1  piece  per  student 
♦Paper  clips 

Slides  3-37  through  3-40 


Teacher  Preparation; 


Since  these  next  activities  deal  with  a  step-by- 
step  process  to  develop  the  idea  of  photosynthesis, 
please  read  over  this  core  before  proceeding  so  that 
you  will  guard  against  giving  the  students  any 
information  early  in  the  core  that  they  will  be 
discovering  for  themselves  later. 


*Not  furnished  in  materials  kit 


ERIC 


OCUS  FOR  THIS  ACTIVITY 


OALS: 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

^    Appreciate  cmd  understand  mcui's  dependence 
on  green  plants  for  food. 

OBJECTIVES : 

Determine  that  plants  contain  food. 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 


TEACHING  STRATEGIES 


Hungry  plgmts 
ty  toctC  concQAn  4jUtl{^  i/acth  thz  ^o£Zoi/oing 

ploLnU  need  ^ood? 

60,  wfee/te  do  thay  gojt  Itl 

paration: 

these  next  activities  deal  with  a  step-by- 
process  to  develop  the  idea  of  photosynthesis, 
J  read  over  this  core  before  proceeding  so  that 
111  guard  against  giving  the  students  any 
nation  early  in  the  core  that  they  will  be 
rering  for  themselves  later. 


LErIc. 


UNIT  III. 


CORE  D. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

FOOD  MAKING  IN  PLANTS 


BSCS 


ACTIVITY  3-20.     HUNGRY  PLANTS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tka  end      tkU  activity,  zach  student  should'* 

--/uxve  6tatzd  that  pJLoufvU  mtd  iood  to  g^(M. 
— /lave  dUciU^td  SUda  3-37,  3-3%,  3-39,  and 
3-40. 

-'have.  6aid  that  mtoA  dots  not  provide  moAqy 

and  u  not  a  ^ood. 
"have,  mxdz  a  gae64  about  loheAz  plants  geX  theJji 

iood. 


ACTIVITY  3-20 

@ 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


2.    To  have  plants  ready  for  Activity  3-21,  you  must 
prepare  them  now. 

Use  the  bean  plants  grown  by  the  students.    Plants  to  be 
tested  should  be  placed  in  the  dark  and  watered  three 
days  before  this  activity  begins.    This  is  to  make  sure 
the  starch  already  present  in  the  leaves  is  used  up. 
The  experiment  can  be  done  with  plants  that  have  not  been 
kept  in  the  dark,  but  the  results  are  not  so  pronounced. 

Begin  by  saying: 

^  TODAY  WE  ARE  GOING  TO  START  AN  EXPERIMENT  WITH 
PLANTS.     IT  WILL  TAKE  THREE  DAYS,  AI>:D  WE  WILL 
NEED  TO  LEARN  MORE  ABOUT  PLANTS  BEFORE  WE  CAN 
FINISH  THE  EXPERIMENT.     I'LL  EXPLAIN  WHAT  WE 
WILL  DO  TODAY  TO  BEGIN  THE  EXPERIMENT,  AND  YOU 
CAN  MAKE  SOME  PREDICTICWS  ABOUT  WHAT  WE  ARE 
INVESTIGATING.     HERE  IS  YOUR  FIRST  CLUE:  THE 
PLANTS  WE  WILL  USE  HAVE  BEEN  KEPT  IN  THE  DARK 
FOR  THREE  DAYS.     WHAT  DO  YOU  THINK  WE  WANT  TO 
FIND  OUT  ABOUT  PLANTS? 


Record  their  answers  on  a  corner  of  the  board  or  on  a 
poster  to  refer  to  in  Activity  3-22.    Then  say; 

HERE  IS  YOUR  NEXT  CLUE.     WE  ARE  GOING  TO  CUT 
A  LITTLE  DESIGN  IN  A  PIECE  OF  PAPER.     THEN  WE 
WILL  COVER  ONE  OF  THE  LEAVES  WITH  THE  PAPER 
EXCEPT  WHERE  THE  OPEN  DESIGN  ALLOWS  PART  OF  THE 
LEAF  TO  SHOW  THROUGH.     WHAT  DO  YOU  THINK  WE  MIGHT 
FIND  OUT  BY  DOING  THIS? 


TEACHING  STRATEGIES 


ye  plants  ready  for  Activity  3-21,  you  must 
re  them  now. 

\  plants  grown  by  the  students «    Plants  to  be 
Ld  be  placed  in  the  dark  and  watered  three 

this  activity  begins.    This  is  to  make  sure 
ilready  present  in  the  leaves  is  used  up. 
ant  can  be  done  with  plants  that  have  not  been 

dark,  but  the  results  are  not  so  pronounced. 

zing: 

^  ARE  GOING  TO  START  AN  EXPERIMENT  WITH 
IT  WILL  TAKE  THREE  DAYS,  AND  WE  WILL 
LEARN  MORE  ABOUT  PLANTS  BEFORE  WE  CAN 
THE  EXPERIMENT.     I'LL  EXPLAIN  WHAT  WE 

TODAY  TO  BEGIN  THE  EXPERIMENT,  AND  YOU 
:E  some  PREDICTIONS  ABOUT  WHAT  WE  ARE 
GATING.     HERE  IS  YOUR  FIRST  CLUE:  THE 
WE  WILL  USE  HAVE  BEEN  KEPT  IN  THE  DARK 
lEE  DAYS.     WHAT  DO  YOU  THINK  WE  WANT  TO 
fT  ABOUT  PLANTS? 


answers  on  a  comer  of  the  board  or  on  a 
tfer  to  in  Activity  3-22.    Then  say: 

YOUR  NEXT  CLUE.     WE  ARE  GOING  TO  CUT 
.E  DESIGN  IN  A  PIECE  OF  PAPER.     THEN  WE 
IVER  ONE  OF  THE  LEAVES  WITH  THE  PAPER 
WHERE  THE  OPEN  DESIGN  ALLOWS  PART  OF  THE 

SHOW  THROUGH.  WHAT  DO  YOU  THINK  WE  MIGHT 
T  BY  DOING  THIS? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "Do  they  need  light,"  "What  happens  to 
plants  in  the  dark?" 


— respond,  "What  light  and  dark  do  to  the  leaves," 
"What  happens  when  only  a  part  of  a  plant  is  in 
the  light." 


ERIC 


OI$TI 


MATERIALS 


Diagram  3-14 


TEACHING  STRATEGIES 


a.  Distribute  a  3"  X  5"  piece  of  black  construction 
paper  to  each  student. 

b.  Have  students  fold  the  paper  in  half  the  short  way 
(2  1/2"  X  3") . 

c.  Have  students  cut  a  design  in  one-half  of  the  paper 
with  a  pair  of  scissors.    This  design  could  be  a 
circle,  star,  square,  initial,  etc.     (See  Diagram 
3-14.) 

d.  Each  student  then  places  the  black  paper  over  one  of 
the  leaves  of  a  bean  plant  so  the  Ip^f  is  sandwiched 
between  the  two  pieces  of  paper.  u^Jng  paper  clips, 
stxadent  fastens  the  paper  to  the  leaf  so  that  a 
minimum  amount  of  light  shines  under  the  edges.  The 
design  should  be  on  the  side  of  the  leaf  that  is  most 
exposed  to  light.     (See  Diagram  3-14.) 

e.  Place  plants  in  direct  sunlight  or  under  a  lamp 
for  three  days,  or  until  Activity  3-21. 

Select  two  or  three  students  to  take  pictures  of  this  set- 
up for  their  experiment.     (it  would  be  desirable  for  all 
students  to  make  a  photographic  record  of  this  experiment 
if  the  film  supply  will  peimit.)    Have  students  label 
the  pictures  and  store  them  for  use  at  the  end  of  the 
experiment. 


The  plants  are  being  prepared  in  advance  so  the  covered 
leaves  will  grow  at  least  three  days  before  being  tested* 


NOTE;   Tku  txpzHAmznt  Ih  continued  in  Activity  3-22 • 


TEACHING  STRATEGIES 


5ute  a  3"  X  5"  piece  of  black  construction 
to  each  student. 

r 

:udents  fold  the  paper  in  half  the  short  way 
X  3**). 

:udents  cut  a  design  in  one-half  of  the  paper 
pair  of  scissors.    This  design  could  be  a 
star,  square,  initial,  etc.     (See  Diagram 


ludent  then  places  the  black  paper  over  one  of 
ives  of  a  bean  plant  so  the  leaf  is  sandwiched 
I  the  two  pieces  of  paper.    Using  paper  clips, 

fastens  the  paper  to  the  leaf  so  that  a 
\  amount  of  light  shines  under  the  edges.  The 
should  be  on  the  side  of  the  leaf  that  is  roost 
to  light.     (See  Diagram  3-14.) 

)lants  in  direct  sunlight  or  under  a  lamp 
rue  days,  or  until  Activity  3-21. 

three  students  to  take  pictures  of  this  set- 
experiment.     (It  would  be  desirable  for  all 
lake  a  photographic  record  of  this  experiment 
upply  will  permit.)    Have  students  label 
and  store  them  for  use  at  the  end  of  the 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-20 

@ 


CAnCRA  TIME 


e  being  prepared  in  advauice  so  the  covered 
row  at  least  three  days  before  being  tested. 

xptnJjmU  It  contLnao^d  in  Activity  3-22 • 


_ERIC 


ACTIVITY  3-20, 


MATERIALS 


Slide  3-37 


Slide  3-38 


TEACHING  STRATEGIES 


Then  continue  by  saying: 


DURING  THE  PAST  FEW  DAYS  WE  HAVE  STUDIED  SOME  OF 
THE  THINGS  THAT  ANIMALS  EAT.  WE  HAVE  TRACED  AND 
BUILT  MANY  FOOD  CHAINS.  WHAT  DID  WE  FIND  AT  THE 
END  OF  THESE  FOOD  CHAINS? 

DO  PLANTS  GROW? 

WHAT  DO  PLANTS  NEED  IN  ORDER  TO  GROW? 
Project  Slide  3-37  and  say: 

WHAT  DO  YOU  SEE  IN  THIS  PICTURE? 
COULD  A  PLANT  GET  ITS  FOOD  THIS  WAY? 


Project  Slide  3-38  and  s.iy: 

WHAT  DO  YOU  SEE  IN  THIS  PICTURE? 
COULD  A  PLANT  GET  ITS  FOOD  THIS  WAY? 


a 


— J 


-"^HAVE  Y 
^  INVOLV 
ALL 
STUDEN1 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 

students : 


le  by  saying: 

THE  PAST  FEW  DAYS  WE  HAVE  STUDIED  SOME  OF 
NGS  THAT  ANIMALS  EAT.  WE  HAVE  TRACED  AND 
lANY  FOOD  CHAINS.  WHAT  DID  WE  FIND  AT  THE 
THESE  FOOD  CHAINS? 

iTS  GROW? 

PLANTS  NEED  IN  ORDER  TO  GROW? 

e  3-^37  and  say: 

YOU  SEE  IN  THIS  PICTURE? 

PLANT  GET  ITS  FOOD  THIS  WAY? 


3-38  and  say: 
YOU  SEE  IN  THIS  PICTURE? 
PLANT  GET  ITS  FOOD  THIS  WAY? 


.ERLC 


— recall  and  respond,  "Plants." 
—respond ,  "Yes .  " 
— respond,  "Food." 

— describe  a  plant  going  to  a  restaurant. 

—respond,  "No,  plants  can't  go  anywhere,"  "Plants 
can't  eat  in  a  restaurant." 


9 


f9 


— describe  a  plant  shopping  in  a  supermarket. 
— respond,  "No." 


hniimiiirnrmTiiia ' 


•^HAVE  YOU 
INVOLVED 

STUDENTS? 

J  I  


MATERIALS 


Slide  3-39 


Slide  3-40 


TEACHING  STRATEGIES 


Project  Slide  3-39  and  say; 

WHAT  DO  YOU  SEE  IN  THIS  PICTURE? 

COULD  A  PLANT  GET  ITS  FOOD  THIS  WAY? 

HOW  DO  YOU  SUPPOSE  PLANTS  GET  THE  FOOD 
THEY  NEED  IN  ORDER  TO  GROW? 


INVOLVE  Y( 
V  SLOWEST 
r»  STUDENT! 


Accept  and  discuss  all  stvdent  responses,  but  do  not 
interject  ideas  about  whether  the  responses  are  right  or 
wrong. 

Then  say; 

A  SCIENTIST  WANTED  TO  FIND  OUT  WHERE  A  PLANT  GOT 
THE  FOOD  THAT  IT  NEEDED  TO  GROW.     HE  PLANTED  A 
SMALL  TREE  IN  A  TUB  OF  SOIL.    HE  CAREFULLY  WEIGHED 
THE  SOIL  AND  THE  PLANT.     HE  THEN  CAREFULLY  COVERED 
THE  SOIL  SO  THAT  NOTHING  ELSE  COULD  GET  IN  EXCEPT 
THE  WATER  THAT  HE  ADDED.     HE  SET  THE  PLANT  OUTSIDE, 
WATERED  IT  ONLY  WITH  PURE  WATER,  ANO  WATCHED  IT  GROW 
FOR  FIVE  YEARS. 

Project  Slide  3-40  and  say: 

HOW  MUCH  DID  THE  TREE  WEICT  WHEN  IT  WAS  PLANTED? 

HOW  MUCH  DID  THE  TREE  WEIGH  AFTER  FIVE  YEARS? 


DID  THE  TREE  NEED  FOOD  IN  ORDER  TO  GROW  THAT 
MUCH? 


TEACHING  STRATEGIES 


ie  3-39  and  say: 

fe>  YOU  SEE  IN  THIS  PICTURE? 

h  PLANT  GET  ITS  FOOD  THIS  WAY? 

YOU  SUPPOSE  PLANTS  GET  THE  FOOD 
EED  IN  ORDER  TO  GROW? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  3-20 

® 


— describe  a  plant  sitting  at  a  table  eating. 
— respond,  "No." 


— guess,  "They  eat  dirt/ 
water,**  etc. 


'*Don*t  know,**  **From 


INVOLVE  YOUR 
V  SLOWEST  xmJ^ 
f9*^STU0ENT9m 


liscuss  all  student  responses,  but  do  not 
leas  about  whether  the  responses  are  right  or 


ITIST  WANTED  TO  FIND  OUT  WHERE  A  PLANT  GOT 
>D  THAT  IT  NEEDED  TO  GROW.    HE  PLANTED  A 
[•FEE  IN  A  TUB  OF  SOIL.     HE  CAREFULLY  WEIGHED 
:L  AND  THE  PLANT.     HE  THEN  CAREFULLY  COVERED 
:L  so  THAT  NOTHING  ELSE  COULD  GET  IN  EXCEPT 
:ER  THAT  HE  ADDED.     HE  SET  THE  PLANT  OUTSIDE, 
>  IT  ONLY  WITH  PURE  WATER,  AND  WATCHED  IT  GRCM 
m  YEARS. 

le  3«>40  and  says 

M  DID  THE  TREE  WEIOT  WHEN  IT  WAS  PLANTED? 
H  DID  THE  TREE  WEIOT  AFTER  FIVE  YEARS? 
TREE  NEED  FOOD  IN  ORDER  TO  GROW  THAT 


ERIC 


— Study  the  slide  and  reply,  ''5  pounds*** 
— study  the  slide  and  reply,  **i69  pounds.** 

—respond,  **Yes.** 


MATERIALS 


TEACHING  STRATEGIES 


^iWERE  DID  ITS  FOOD  COME  FROM? 


HOW  MUCH  DID  THE  SOIL 
PLANTED? 

HOW  MUCH  DID  THE  SOIL 
DID  THE  PLANT  EAT  THE 


WEIGH  WHEN  THE  TREE  WAS 

WEIGH  AFTER  FIVE  YEARS? 
SOIL? 


If  students  do  n  »t  respond  with  a  "no"  answer 
for  the  above  question,  ask: 

IF  PLANTS  DID  EAT  THE  SOIL,  MORE  SOIL  WOULD 
HAVE  TO  B*:  ADDED  TO  THE  POT  BECAUSE  THE  PLANTS 
WOULD  USE  UP  THE  SOIL.     DID  THE  SCIENTISTS 
KEEP  ADDING  MORE  SOIL  TO  THE  POT? 

IF  NO  EXTRA  SOIL  WAS  ADDED,  COULD  THE  PLANT 
HAVE  EATEN  ANY? 

IF  THE  PLANT  DIDN'T  USE  ANY  SOIL,  THEN  WHEfRE 
DO  YOU  THINK  THE  PLANT  GOT  ITS  FOOD? 

As  a  further  explanation  to  the  students,  say: 

PLANTS  DO  NOT  EAT  SOIL  FOR  FOOD*     THE  SOIL 
HOLDS  THE  PLANTS  DOWN  AND  PREVENTS  THEM  FROM 
BEING  BLOWN  AWAY.     IT  ALSO  HOLDS  THE  WATER 
WHICH  PLANTS  TAKE  IN  THROUGH  THEIR  ROOTS. 

DO  PLANTS  NEED  WATER? 

COULD  THE  WILLOW  TREE  HAVE  GROWN  164  POUNDS 
FROM  THE  WATER  THAT  THE  SCIENTIST  ADDED? 


Turn  off  the  projector  and  says 


TEACHING  STRATEGIES 


DID  ITS  FOOD  COME  FROM? 

OCH  DID  THE  SOIL  WEIGH  WHEN  THE  TREE  WAS 
ED? 

UCH  DID  THE  SOIL  WEIGH  AFTER  FIVE  YEARS? 
•HE  PLANT  EAT  THE  SOIL? 


If  Students  do  not  respond  with  a  "no"  cmswer 
for  the  cd>ove  question,  ask: 

IF  PLANTS  DID  EAT  THE  SOIL,  MORE  SOIL  WOULD 
KAVE  TO  BE  ADDED  TO  THE  POT  BECAUSE  THE  PLANTS 
iVOULD  USE  UP  THE  SOIL.     DID  THE  SCIENTISTS 
KEEP  ADDING  MORE  SOIL  TO  THE  POT? 

IF  NO  EXTRA  SOIL  WAS  ADDED,  COULD  THE  PLANT 
^VE  EATEN  ANY? 

IF  THE  PLANT  DIDN'T  USE  ANY  SOIL,  THEN  WHEJRE 
X)  YOU  THINK  THE  PLANT  GOT  ITS  FOOD? 

sr  explanation  to  the  students,  say: 

;  DO  NOT  EAT  SOIL  FOR  FOOD.     THE  SOIL 
THE  PLANTS  DOWN  AND  PREVENTS  THEM  FROM 
BLOWN  AWAY.     IT  ALSO  HOLDS  THE  WATER 
PLANTS  TAKE  IN  THROUGH  THEIR  ROOTS. 

^NTS  NEED  WATER? 

THE  WILLOW  TREE  HAVE  GROWN  164  POUNDS 
^HE  WATER  THAT  THE  SCIENTIST  ADDED? 


\e  proiector  and  says 


ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

— suggest  that  it  came  from  the  water  or  from  the 
dirt,  though  responses  may  vary. 


—respond,  "200  pounds." 

—respond,  "It  still  was  the  same,  200  pounds." 

— infer  that  it  did  not  since  the  soil  did  not 
weigh  less. 


—recall,  "No." 
—infer,  "No." 

—respond,  "Don't  know,"  "Fr<»n  the  water." 


— respond  that  plants  need  water. 


-respond,  "Yes,"  "Must  have,"  "it  didn't 
eat  the  dirt." 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  WAS  THE  ONLY  THING  THAT  THE  SCIENTISTS 
GAVE  THE  PLANT  EVERY  DAY? 

IS  WATER  FOOD? 

WHAT  DO  WE  NEED  FOOD  FOR? 

DOES  WATER  GIVE  US  ENERGY? 

COULD  YOU  LIVE  JUST  BY  DRINKING  WATER,  AND  NOT 
EATING  ANYTHING? 

THEN  £>0  YOU  GET  ANY  ENERGY  FROM  WATER? 
Then  say; 

WATER  IS  NOT  A  FOOD.     IT  HAS  NO  ENERGY  IN  IT. 
LIVING  THINGS  DO  NEED  WATER,  BUT  NOT  FOR  FOOD. 

Continue  by  saying: 

IF  WATER  ISN'T  A  FOOD  FOR  US,  IS  IT  A  FOOD  FOR 
OTHER  ANIMALS? 

IS  WATER  FOOD  FOR  PLANTS? 

IS  AIR  A  FOOD?    FOR  ANIMALS?    FOR  PLANTS? 

ACOEPT 
ANSWEII 


IS  LIGHT  A  FOOD?    FOR  ANIMALS?    FOR  PLANTS? 


TEACHING  STRATEGIES 


(AS  THE  ONLY  THING  THAT  THE  SCIENTISTS 
HE  PLANT  EVERY  DAY? 

ER  FOOD? 

O  WE  NEED  FOOD  FOR? 
TATER  GIVE  US  ENERGY? 

YOU  LIVE  JUST  BY  DRINKING  WATER,  AND  NOT 
ANYTHING? 

O  YOU  GET  ANY  ENERGY  FROM  WATER? 


IS  NOT  A  FOOD.     IT  HAS  NO  ENERGY  IN  IT, 
THINGS  DO  NEED  WATER,  BUT  NOT  FOR  FOOD. 

saying : 

ER  ISN'T  A  FOOD  FOR  US,  IS  IT  A  FOOD  FOR 
ANIMALS? 

CR  FOOD  FOR  PLANTS? 
A  FOOD?    FOR  ANIMALS?    FOR  PLANTS? 


IIT  A  FOOD?    FOR  ANIMALS?    FOR  PLANTS? 


I  ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-20 


—recall,  "Water*" 

—respond,  "No,"  "Yes,"  "Could  be,"  "Don't  know." 

— recall,  "Energy." 

—respond,  "Yes,"  "No,"  "Maybe." 

—respond,  "No." 

— infer  that  since  water  does  not  contain  any 
energy,  it  must  not  be  a  food. 


— respond,  "No."  "It  doesn't  have  energy •" 
—respond,  "Yes,"  "No,"  "Maybe,"  "I  don't  know." 
— respond  with  various  guesses. 


ACCEPT  ALL 
ANSWERS 


— respond  with  various  guesses. 


MATERIALS 


TEACHING  STRATEGIES 


Now  ask  for  a  show  of  hands  and  record  the  number  of 
students  n^o  think  water,  light,  and/or  air  are  foods. 

If  many  students  do  not  raise  hands  in  response  to  the 
questions,  continue  with  the  statement  below.    If  many 
students  do  raise  their  hands  indicating  they  think  air, 
water,  and  light  are  foods,  spend  additional  time  clari- 
fying this  concept  of  need  versus  food. 

Then  say: 

SCIENTISTS  AGREE  THAT  WATER,  LIGHT,  AND  AIR 
ARE  NOT  FOODS.  IF  THEY  ARE  NOT,  THEN  WHERE 
DO  PLANTS  GET  THEIR  FOOD?  FOR  THE  NEXT  FEW 
DAYS  THIS  IS  THE  QUESTION  WE  WILL  BE  TRYING 
TO  ANSWER. 

DOES  ANYONE  HAVE  ANY  IDEA  WHERE  PLANTS  GET 
THEIR  FOOD? 


GIVE  STUDE 
TIME/^ 


ASK  F(; 

OTHER  IDE 


TEACHING  STRATEGIES 


students: 


ANTICIPATED  STUDENT  BEHAVIORS 


ANSWERS 


a  show  of  h6mds  and  record  the  number  of 
>  think  water,  light,  and/or  air  are  foods. 

ients  do  not  raise  hands  in  response  to  the 
:ontinue  with  the  statement  below.    If  many 
raise  their  hands  indicating  they  think  air. 
Light  are  foods,  spend  additioncd  time  clari- 
roncept  of  need  versus  food. 


STS  AGREE  THAT  WATER,  LIGHT,  AND  AIR 
'  FOODS,  IF  THEY  ARE  NOT,  THEN  WHERE 
TS  GET  THEIR  FOOD?  FOR  THE  NEXT  FEW 
IS  IS  THE  QUESTION  WE  WxLL  BE  TRYING 
ER. 

YONE  HAVE  ANY  IDEA  WHERE  PLANTS  GET 


OCX)? 


speculate  and  provide  a  variety  of  guesses. 


GIVE  STUDENTS 


OTHER  IDEAS 


MATERIALS 


Diagram  3-15 


TEACHING  STRATEGIES 


After  allowing  ample  time  for  speculation  and  discussion, 
introduce  The  Living  Plant  Chart.     (See  Diagram  3-15.) 

Display  the  chart  and  say: 

HERE  IS  A  CHART  ABOUT  PLANTS.     WE  WILL  BE 
PUTTING  INFORMATION  ON  THIS  CHART  AS  WE 
COMPLETE  THE  NEXT  FEW  EXPERIMENTS.  CAN 
ANYONE  TELL  ME  WHAT  HE  SEES  ON  THE  CHART? 


THE  RECTANGLES  STAND  FOR  THE  THINGS  THAT  WE 
THINK  PLANTS  NEED.     WE  WILL  BE  DOING  SOME 
EXPERIMENTS  TO  FIND  OUT  FOR  SURE  IF  PLANTS 
DO  NEED  EACH  ONE  OF  THESE  THINGS.     WHEN  WE 
FIND  OUT  SOME  INFORMATION,  WE'LL  WRITE  IT 
IN  ONE  OF  THE  RECTANGLES.     WHICH  RECTANGLE 
COULD  WE  FILL  IN  BA3ED  ON  WHAT  WE  HAVE 
LEARNED  TODAY? 


WHAT  COULD  WE  WRITE  IN  THE  SPACE  TO  TELL  US 
WHAT  SOIL  HAS  TO  DO  WITH  PLANTS? 


Have  the  class  decide  on  a  response  similar  to  the  one  in 
Diagram  3-15.    A^^oint  or  select  a  volunteer  to  write  in 
this  information  on  the  chart.    Do  the  same  for  water. 
Keep  the  chart  on  display  in  the  rocan  for  future  use. 


TEACHING  STRATEGIES 


>win9  ample  time  for  speculation  and  discussion. 
The  Living  Plant  Chart.     (See  Diagram  3-15.) 

le  chart  cmd  say: 

IS  A  CHART  ABOUT  PLANTS.     WE  WILL  BE 
NG  INFORMATION  ON  THIS  CHART  AS  WE 
-ETE  THE  NEXT  FEW  EXPERIMENTS.  CAN 
IE  TELL  ME  WHAT  HE  SEES  ON  THE  CHART? 


RECTANGLES  STAND  FOR  THE  THINGS  THAT  WE 

PLANTS  NEED.     WE  WILL  BE  DOING  SOME 
IMENTS  TO  FIND  OUT  FOR  SURE  IF  PLANTS 
ED  EACH  ONE  OF  THESE  THINGS.     WHEN  WE 
OUT  SOME  INFORMATION,  WE'LL. WRITE  IT 
E  OF  THE  RECTANGLES.     WHICH  RECTANGLE 

WE  FILL  IN  BASED  ON  WHAT  WE  HAVE 
ED  TODAY? 


COULD  WE  WRITE  IN  THE  SPACE  TO  TELL  US 
SOIL  HAS  TO  DO  WITH  PLANTS? 


lass  decide  on  a  response  similar  to  the  one  in 
15.    Appoint  or  select  a  volunteer  to  write  in 
mat  ion  on  the  chart.    Do  the  same  for  water, 
hart  on  display  in  the  room  for  future  use. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-20 
® 


-describe  chart,  mentioning  the  plant  in  the  center 
and  the  air,  light,  water,  green  stuff,  and  soil 
rectangles  around  it. 


•reply,  "Soil,"  "Soil  rectangle,"  "Water,"  "Water 
rectangle." 


-suggest,  "They  didn't  eat  it  because  the  soil 
didn't  disappear,"  "They  didn't  use  it  for  food," 
"Plants  grow  in  it." 
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BSCS  Evaluation:    £MH  Feedback  Form  ic 
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DO  □□  □ 


Me  and  my^ 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2,  Appreciate  and  tinderstand  zncm's  dependence 
on  green  plants  for  food, 

CORE  D  OBJECTIVES: 

1.  Determine  that  plants  contain  food. 

2.  Conclude  that  plants  can  make  their  own 
food  when  certain  environmental  conditions 
prevail. 

7.  Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  3-2 1*    Testing  For  Starch 

Bc^o^c  ^cognizing  that  plants  mafee  theJJi  own  iood, 
6tade.nt6  rmt  ^Ifut  z^tabtuh  tlvxt  iood  >U  p^Ud^it  in 
plants.    In  tkU  acXivlty  tlxa  6tude.nt^  uuJU  tz<vui  tiiat 
6taJich  ^  a  ^ood  and  how  to  tut  ^oK  the,  p>ie6  ence  o^ 
6taAdt. 


FOCUS  FOR  THIS  ACTIVITY 

GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

UNIT  III.              ENERGY  RELATIONSHIPS         {  \Iy^   ]  ' 
IN  MY  ENVIRONMENT              V  '"F''  J 

CORE  D.                 FOOD  MAKING  IN  PLANTS  33Q3 
ACTIVITY  3-21.     TESTING  FOR  STARCH 

r2.    Appreciate  and  imderstand  in£m's  dependence 
on  green  plants  for  food. 

D  OBJECTIVES: 

1.    Determine  that  plants  contain  food. 

2.    Conclude  that  plants  can  make  their  own 
food  when  certain  environmental  conditions 
prevail . 

7.    Appreciate  the  role  of  green  plants  in 
living  world. 

TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS 

-21.    Testing  For  Starch 

Ac  the  end      tkU  acjtivtty,  each  6tudent  should: 

ognizXng  that  plants  make  thtui  om  iood, 
LtAt  iAJut  (UitabtUh  that  ^ood  jU  p^e^znt  in 
n  thU  activity  the  6tudent!>  mil  lojvux  tiiat 
X  {pod  and  hM  to  te^t  ^o^  the.  p^e/^mce 

"have  identx^ied  6taAch  06  a  ^ood* 

"hnve  placed  6taH.ch  te^t  6otulion  on  coKn  stanch 

and  recognized  that  it  pHjOvidu  a  positive  te^t 

^or  stanch. 

--have  tested  voAioiu  ^oods  ^or  the  presence  o^ 
6ta/ich. 

"have  participated  in  extAacting  chloHjophyll  ^Kom 
a  leal  and  in  touting  the  lea^  ^ok  the  presence 
0^  6taJich. 

ERIC 

J 

ACTIVITY  3-21 
® 


MATERIALS 


♦Geranium  plants  that  have  been 
growing  for  several  weeks  (bean 
plants  may  be  substituted) 
Starch  test  solution  (IKI 
solution)  in  Baurnes  dropping 
bottles,  1  per  team 

♦Cornstarch 

♦Several  food  samples,  including 
raw  potatoes,  crackers,  bread, 
bean  seeds,  cottage  cheese,  raw 
meat,  apple 

♦Green  paper  (8  1/2"  X 

♦Black  or  purple  paper 
11") 

1000  ml  Pyrex  beaker, 
250  ml  Pyrex  beaker, 
70%  Alcohol 
Pair  tongs,  1  pper  team 
Petri  uish,  1  per  team 
Camera  (Polaroid  Square  Shooter) 
Polaroid  color  film 
Hot  plate 


11") 

(8  1/2"  X 

1  per  team 
1  per  team 


y  ♦Not 


furnished  in  materials  kit 


ERLC 


TEACHING  STRATEGIES 


Teacher  Preparation; 

1.  Have  available  one  or  more  geranium  or  bean  plamts 
so  that  there  is  at  least  one  leaf  for  each  student, 

2.  Fill  dropping  bottles  with  starch  test  solution 
(IKI  solution)  —  one  bottle  per  team  of  three  or 
four  students « 

3.  Prepare  foods  to  be  tested  by  cutting  them  into 
small  portions* 

4.  Cut  out  two  paper  leaves  the  same  size  and  shape  — 
one  green,  one  black  or  dark  purple  —  from  the 
sheets  of  construction  paper. 

Begin  the  activity  by  encouraging  students  to  recall  that 
plants  have  energy;  ask: 

WHAT  KIND  OF  LIVING  THING  DID  WE  ALWAYS 
FIND  AT  THE  END  OF  FOOD  CHAINS? 

WHAT  DO  PLANTS  GIVE  TO  ALL  THE  OTHER  LIVING 
THINGS  IN  THE  FOOD  CHAIN? 

WE  HAVE  LEARNED  THAT  PLANTS  SUPPLY  ANIMALS  WITH 
FOOD  ENERGY.     IF  ALL  ANIMALS  GET  THEIR  FOOD  FROM 
PLANTS,  THEN  WHERE  DO  PLAN'i^  GET  THEIR  FOOD? 

Some  students  may  already  realize  that  plants  make  food; 
others  will  realize  this  much  later.    At  no  point  in  this 
activity  should  they  be  told  this  information! 

DO  PLANTS  REALLY  HAVE  FOOD  IN  THEM?  T'^DAY  WE  ARE 
GOING  TO  DO  SOME  TESTS  TO  SEE  IF  WE  CAN  SHOW  THAT 
PLANTS  DO  CONTAIN  FOOD. 


TEACHING  STRATEGIES 


paration; 

available  one  or  more  geranium  or  bean  plsuits 
at  there  is  at  least  one  leaf  for  each  student. 

dropping  bottles  with  starch  test  solution 
solution)  —  one  bottle  per  team  of  three  or 
students. 

re  foods  to  be  tested  by  cutting  them  into 
portions. 

at  two  paper  leaves  the  same  size  and  shape  — 
reen,  one  black  or  dark  purple  —  from  the 
3  of  construction  paper* 

ctivity  by  encouraging  students  to  recall  that 
energy;  ask: 

IND  OF  LIVING  THING  DID  WE  ALWAYS 

r  THE  END  OF  FOOD  CHAINS?  * 

!)  PLANTS  GIVE  TO  ALL  THE  OTHER  LIVING 
IN  THE  FOOD  CHAIN? 

2  LEARNED  THAT  PLANTS  SUPPLY  ANIMALS  WITH 
^ERGY.     IF  ALL  ANIMALS  GET  THEIR  FOOD  FROM 
,  THEN  WHERE  DO  PLANTS  GET  THEIR  FOOD? 

is  may  already  realize  that  plants  make  food; 
realize  this  much  later.    At  no  point  in  this 
)uld  they  be  told  this  information! 

ITS  REALLY  HAVE  FOOD  IN  THEM?  TODAY  WE  ARE 
0  DO  SOME  TESTS  TO  SEE  IF  WE  CAN  ^HCM  THAT 
DO  CONTAIN  FOOD. 

o 

ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—recall,  "Plants." 


—recall,  "Energy,"  "Food  energy,"  'Food." 


TEACHING  STRATEGIES 


Hold  up  a  box  of  cornstarch  and  say: 
WHAT  KIND  OF  FOOD  IS  THIS? 


CORNSTARCH  IS  A  FOOD  YOU  HAVE  EATEN  MANY  TIMES 
BUT  PROBABLY  DIDN'T  REALIZE  IT  BECAUSE  YOU  DON'T 
EAT  IT  RIGHT  FROM  THE  BOX.     YOUR  MOTHER  USES 
CORNSTARCH  WHEN  SHE  MAKES  SUCH  THINGS  AS  GRAVY, 
PUDDINGS,  AND  SAUCES • 

Divide  the  class  into  teams  of  two.    Select  a  student  to 
put  a  spoonful  of  starch  in  a  petri  dish  for  each  team. 
Distribute  the  starch  test  solution. 


Select  two  teams  to  photograph  cornstarch  in  the  petri 
dish  before  it  is  tested  with  IKI  solution.    Then  select 
two  teams  to  photograph  cornstarch  after  it  is  tested 
with  IKI  solution.    Label  and  put  aside  for  use  later  in 
the  experiment. 


WORK  IN 


P 


CAMER 


Then  say : 


THIS  IS  STARCH  TEST  SOLUTION.     PUT  A  DROP 

OF  IT  ON  YOUR  STARCH  AND  TELL  ME  WHAT  HAPPENS  • 


TEACHING  STRATEGIES 


box  of  cornstarch  and  say: 

;kind  of  food  is  this? 


TAFCH  IS  A  FOOD  YOU  HAVE  EATEN  MANY  TIMES 
PROBABLY  DIDN'T  REALIZE  IT  BECAUSE  YOU  DON'T 
:T  RICTT  from  THE  BOX.     YOUR  MOTHER  USES 
;TARCH  when  she  makes  such  things  AS  GRAVY  ^ 
[NGS,  AND  SAUCES. 

^  class  into  teams  of  two.    Select  a  student  to 
tnful  of  starch  in  a  petri  dish  for  each  team, 
the  starch  test  solution. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-21 
@ 


students: 


—recognize  or  read  from  the  box  and  reply, 
"Cornstarch." 


Mvi^^TUDENTS 
WORK  IN  PAIRS 


teams  to  photograph  cornstarch  in  the  petri 
[e  it  is  tested  with  IKI  solution.    Then  select 
to  photograph  cornstarch  after  it  is  tested 
tolution.    Iicd>el  and  put  aside  for  use  later  in 
ment. 


IS  STARCH  TEST  SOLUTION.     i  JT  A  DROP 
ON  YOUR  STARCH  AND  TELL  ME  WHAT  HAPPENS, 


LERLC 


L 


TIME 


— put  a  drop  of  IKI  on  the  cornstarch  and  observe 
the  color  change;  say,  *'lt  turned  black,"  or 
"It  turned  dark  purple." 


ACTIVITY  3-21 


MATERIALS 


TEACHING  STRATEGIES 


Z 


Then  ask: 

WHAT  COLOR  WAS  THE  DROP  OF  STARCH  TEST  SOLUTION 
BEFORE  YOU  PUT  IT  ON  YOUR  STARCH? 

HOW  DID  THE  COLOR  CHANGE  WHEN  YOU  PUT  IT  ON  THE 
STARCH? 

WHAT  SHOULD  YOU  LOOK  FOR  WHEN  USING  THE  STARCH 
TEST  SOLUTION  TO  FIND  OUT  IF  SOMETHING  HAS  STARCH 
IN  IT? 


HOW  COULD  WE  FIND  OUT  IF  OTHER  FOODS  HAVE  STARCH 
IN  THEM? 


Distribute  the  samples  of  other  foodstuffs  for  the 
students  to  test.    While  they  are  completing  the  tests, 
list  the  foods  on  the  board. 


DeTRIBUTEIIAT 


worn 

TIME 


^^j^llgl^jmjjj^jjjg  ^^^^^ 


TEACHING  STRATEGIES 


DLOR  WAS  THE  DROP  OF  STARCH  TEST  SOLUTION 
YOU  PUT  IT  ON  YOUR  STARCH? 

D  THE  COLOR  CHANGE  WHEN  YOU  PUT  IT  ON  THE 


[lOULD  YOU  LOOK  FOR  WHEN  USING  THE  STARCH 
DLUTION  TO  FIND  OUT  IF  SOMETHING  HAS  STARCH 


JLD  WE  FIND  OUT  IF  OTHER  FOODS  HAVE  STARCH 

f4? 


the  samples  of  other  foodstuffs  for  the 
test.    While  they  are  completing  the  tests, 
Dds  on  the  board. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "Brown,"  "Orange/*  etc. 


— respond,  "It  turned  black,  dark  purple,"  etc 


-infer  that  a  positive  test  for  starch  is 
indicated  by  a  change  in  color  from  orange-brown 
to  purple-black  when  IKI  is  added. 


-suggest  putting  the  starch  test  solution  on 
other  foods. 


-test  additional  foods  for  starch  with  starch 
test  solution. 


DISTRIBUTE  MATERIALS 


TIME 


ERslC 


MATERIALS 


TEACHING  STRATEGIES 


When  the  students  have  completed  their  tests,  ask: 
DID  YOU  FIND  STARCH  IN  THE  (name  of  the  food)? 

HOW  DID  YOU  KNOW  THAT  (name  of  the  food)  HAS 
STARCH  IN  IT? 

Tabulate  the  results  of  the  student's  tests  on  the  chalk- 
board as  you  continue  the  questioning  until  a  response  for 
all  foods  tested  has  been  obtained.    En   >ura9e  each  student 
to  participate. 


Ahave 

INVOLl 
ALL 
STUDEr 


Then  ask: 


HOW  CAN  WE  FIND  OUT  IF  PLANTS  HAVE  STARCH  IN 
THEM? 

Distribute  a  fresh  leaf  (one  that  has  been  in  sunlight)  to 
each  team  and  instruct  them  to  test  the  leaf  for  starch. 

Select  two  teams  to  photograph  leaves  before  and  two  teams 
to  i^otograph  leaves  after  they  are  tested  for  the  presence 
of  starch.    Label  photos  and  set  aside  for  use  later  on  in 
the  experiment.    Although  the  photo  will  not  reveal  the 
presence  of  starch,  this  is  an  important  step  in  the 
interpretation  and  should  be  recorded. 

WHY  DO  WE  WANT  TO  FIND  OUT  IF  LEAVES  HAVE  STA^'^H 
IN  THEM? 


TEACHING  STRATEGIES 


students  have  completed  their  tests /  ask: 
)rOU  FIND  STARCH  IN  THE  (name  of  the  food)? 

DID  you  KNOW  THAT  (name  of  the  food)  HAS 

:h  in  it? 

the  results  of  the  student's  tests  on  the  chalk- 
70U  continue  the  questioning  until  a  response  for 
tested  has  been  obtained*    Encourage  each  student 
ipate  • 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-21 


Studoat 


-refer  to  the  results  of  their  tests  and  respond 
appropriately. 


—respond,  "it  turned  black." 


mHAve  you 
involved 

ALL 
STUDENTS? 


:an  we  find  out  if  plants  have  starch  in 


I  a  fresh  leaf  (one  that  has  been  in  sunlight)  to 
and  instruct  them  to  test  the  leaf  for  starch, 

)  teams  to  photog.iaph  leaves  before  and  two  teams 
:aph  leaves  after  they  are  tested  for  the  presence 

Label  photos  and  set  aside  for  use  later  on  in 
.ment«    Although  the  photo  will  not  reveal  the 
)f  starch,  this  is  an  important  step  in  the 
ition  and  should  be  recorded, 

X)  WE  WANT  TO  FIND  OUT  IF  LEAVES  HAVE  STARCH 
EM? 


L  erIc 


— respond,  "Put  sane  of  this  solution  on  them." 


-respond  to  the  effect  that  since  starch  is 
scxnething  we  eat  for  energy,  maybe  it  is  also 
what  plants  use  for  food. 


MATERIALS 


If  students  are  not  aware  of  why  they  are  to 
test  leaves  for  starch,  remind  them  that 
they  are  trying  to  find  out  if  plants  have 
food,  and  if  so,  what  it  might  be. 


TEACHING  STRATEGIES 


WORK 
TIME 


WHAT  HAPPENED  WHEN  YOU  PUT  THE  SOLUTION  ON  THE 
LEAP? 

DOES  YOUR  LEAF  HAVE  STARCH  IN  IT? 

Hold  up  a  sheet  of  green  paper  with  a  sheet  of  black  or 
purple  paper  behind  it,  both  previously  cut  in  an  identical 
shape  of  a  leaf* 

WHAT  DO  YOU  SEE? 

Now  remove  the  green  paper  and  ask: 

NOW  WHAT  DO  YOU  SEE? 

WHY  COULDN'T  YOU  SEE  THE  PURPLE  PAPER  BEFORE? 


IF  THERE  WAS  STARCH  IN  THE  LEAF,  WHY  DO  YOU  THINK 
THAT  WE  COULDN'T  SEE  IT  WHEN  WE  ADDED  THE  STARCH 
TEST  SOLUTION? 


Discuss  student  responses  to  develop  the  idea  that  the 
green  color  of  the  leaf  might  hide  the  starch  test  color • 
Then  ask: 


W!IAT  COULD  WE  DO  TO  FIND  OUT  IF  THERE  REALLY  IS 
STARCH  IN  THE  LEAF? 


TEACHING  STRATEGIES 


f  st'^dents  are  -"ot  aware  of  why  they  are  to 
est  leaves  for  starchy  remind  them  that 
fhey  are  trying  to  find  out  if  plants  have 
bod,  and  if  so,  v;hat  it  might  be. 


ANTICIPATED  STUDENT  BEHAVIORS 


students; 


WORK 
TIME 


APPENED  WHEN  YOU  PUT  THE  SOLUTION  ON  THE 

OUR  LEAF  HAVE  STARCH  IN  IT? 

heet  of  green  papei:  with  a  sheet  of  black  or 

r  behind  it,  both  previously  cut  in  an  identical 

leaf. 

0  YOU  SEE? 

the  qreen  pa^jer  cind  ask:  ' 
JiT  DO  YOU  SEE? 

JLDN'T  YOU  SEE  THE  PURPLE  PAPER  i  EFORE? 


RE  WAS  STARCH  11]  THE  LEAF,  WHY  DO  YOU  THINK 
3  COULDN'T  SEE  IT  WHEN  WE  ADDED  THE  STARCH 
DLUTION? 


lent  responses  to  develop  the  idea  that  the 
of  th'^  leaf  might  hide  the  rtarch  test  color, 


m      O    )0  TO  FIND  OUT  IF  THERE  REALLY  IS 


—respond,  "Nothing,"  It  stayed  the  same." 
—respond,  "No." 


—respond r  "Green  paper  leaf.' 


—respond,  "PuipH  paper  leaf," 


-respond,  "The  green  paper  was  in  the  way,"  "It 
was  behind  the  green  paper." 


-respcnd,  "The  green  color  in  the  leaf  could  hide 
the  starch." 


-suggest  that  ..he  green  color  would  have  to  be 
remnvftd,  


MATERIALS 


Diagram  3-16 


-  Geranium  leaf 


Heat  soufce 


I  ERIC 


TEACHING  STRATEGIES 


WE  CAN  GET  RID  OP  THE  GREEN  O  LOR  BY  BOILING 
THE  LEAF  IN  ALCOHOL, 

Organize  the  class  into  groups  of  two,  three,  or  four 
students,  depending  upon  number  of  hot  plates  available, 
and  instruct  students  to  carry  out  the  following 
procedures: 

CAUTION;    Alcohol  is  highly  flammable ♦    Do  not  heat  over 
an  open  flame.    Use  a  water  balh  as  pictured  in 
Diagram  3-16*    Do  not  have  the  water  level  too 
high  because  when  the  water  boils  it  will  splash 
out  into  the  alcohol  and  flame.    Avoid  breathing 
the  alcohol  vapors. 

1.  Set  up  the  water  bath  for  heating  alcohol  and 
water.    Bring  the  water  to  a  low  boil. 

2.  Remove  a  leaf  from  a  plant  and  immerse  it  in 
boiling  water  for  a  minute  or  two. 

3.  Remove  the  leaf  from  the  water  with  tongs  and 
put  it  ini:o  the  boiling  alcohol.    After  several 
minutes  the  leaf  should  lose  most  of  its  color 
and  appear  grayish  or  yellowish  white. 

4.  Submerge  the  leaf  again  in  the  boiling  water  for 
a  few  seconds.     (This  will  make  the  leaf  less 
brittle.) 

5.  Place  the  leaf  flat  in  a  petri  dish  and  add 

just  enough  starch  test  solution  to  cover  the  leaf. 

6.  Allow  the  leaf  to  sit  in  the  starch  test  solution 
for  at  least  five  minutes.    Meanwhile,  alert  a  team 
to  photograph  the  results  of  the  starch  test  on  the 
leaf. 

Then  ask: 


TEACHING  STRATEGIES 


GET  RID  OF  THE  GREEN  COLOR  BY  BOILING 
IN  ALCOHOL. 

class  into  groups  of  two,  three,  or  four 
pending  upon  number  of  hot  plates  available, 
:  students  to  carry  out  the  following 


Lcohol  is  highly  flammable.    Do  not  heat  over 

open  flame.    Use  a  water  bath  as  pictured  in 
lagram  3-16 •    Do  not  have  the  water  level  too 
gh  because  when  the  water  boils  it  will  splash 
t  into  the  alcohol  and  flame.    Avoid  breathing 
le  alcohol  vapors. 

)  the  water  bath  for  heating  alcohol  and 
Bring  the  wat.^r  to  a  low  boil. 

a  leaf  from  a  plant  and  immerse  it  in 
ig  water  for  a  minute  or  two. 

i  the  leaf  from  the  water  with  tongs  and 
:  into  the  boiling  alcohol.    After  several 
»s  the  leaf  should  lose  most  of  its  color 
>pear  grayish  or  yellowish  white. 

rge  the  leaf  again  in  the  boiling  water  for 
seconds.     (This  will  make  the  leaf  less 
e.) 

the  leaf  flat  in  a  petri  dish  and  add 

snough  starch  test  solution  to  cover  the  leaf. 

the  leaf  to  sit  in  the  starch  test  solution 

least  five  minutes.  Meanwhile,  alert  a  team 
tograph  the  results  of  the  £ .arch  test  on  the 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS         ^  ACTIVITY  3-21 

(Sa) 


ACTIVITY  3-21 

@ 


MATERIALS 


ERLC 


TEACHING  STRATEGIES 


WHAT  HAPPENED  WHEN  YCXJ  PUT  STARCH  TEST  SOLUTION 
ON  THE  LEAF? 

WHAT  DOES  IT  MEAN? 


WHAT  HAVE  WE  DONE  TO  SHOW  THAT  PLANTS  DO  HAVE 
FOOD  IN  THEM? 


Now  select  several  sttidents  to  arrange  the  photographs  on 
the  bulletin  board  (beginning  with  the  cornstarch)  showing 
the  results  of  the  stcurch  testing  process.    Let  them 
explain  the  process  to  the  class. 

The  starch  test  solution  can  be  poured  off  of  the  leaves 
and  can  be  reused •    This  will  cut  down  on  the  volume  of 
test  solution  that  you  consume  in  this  series  of 
experiments • 


TEACHING  STRATEGIES 


lAPPENED  WHEN  YOU  PUT  STARCH  TEST  SOLUTION 
:  LEAF? 

r 

HDES  IT  MEAN? 


lave  we  done  to  show  that  plants  do  have 
:n  them? 


several  students  to  arrange  the  photographs  on 
s\  bourd  (beginning  with  the  cornstarch)  showing 
of  the  starch  testing  process.    Let  them 
process  to  the  class « 

test  solution  can  be  poured  off  of  the  leaves 
reused*    This  will  cut  down  on  the  voltame  of 
on  that  you  consume  in  this  series  of 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— respond,  "It  turned  black. 


-interpret  the  color  chouige,  "Starch  is  present 
in  the  leaf/*  "Food  is  in  the  leaf." 


-respond  by  describing  the  test  for  starch  and 
removal  of  chlorophyll  so  the  test  can  be  seen- 
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Me  and  my 

Environment 

/ 


MATERIALS 


OBJECTIVE  FCKUS  F<;R  THIS  ACTIVITY 

UNIT  GOALS: 

1. 

Realize  and  appreciate  the  energy  inter- 
relationships between  organisms . 

Appreciate  and  understand  man^s  dependence 
on  green  plants  for  food. 

CORE  D  OBJECTIVES: 

1. 

Determine  that  plants  contain  food. 

2. 

Conclude  that  plauits  can  vaake  their  own 
food  when  certain  environmental  conditions 
prevail. 

3. 

Infer  that  the  sun  provides  the  energy 
uxKjn  which  man  and  other  life  depends. 

4. 

Determine  that  in  the  absence  of  light, 
plants  are  unable  to  make  food* 

•7. 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 

TEACHING  STRATEGIES 

Activity  3-22 

Sun  Spots 

T/u4  activity  l&  du<gmd  to  dcveZop  ^uAthcA  Hic  concapt 
that  plantA  make  thzin        ^ood.    In  the.  pKcviou^  activity 
UudZYitA  tt^tzd  a  leaf^  ^ok  ito/tcfe  and  conctuddd  that 

1 

FOCUS  FijR  THIS  ACTIVITY 
GOALS: 

1.    Realize  and  appreciate  the  energy  inter- 
relationships between  organisrrs. 

2«    Appreciate  and  understand  man's  dependence 
on  green  plants  for  food. 

D  OBJECTIVES: 

1.  Determine  that  plants  contain  food. 

2.  Conclude  that  plants  can  taake  their  own 
food  when  certain  environmental  conditions 
prevail. 

Infer  that  the  sun  provides  the  energy 
upon  which  man  and  other  life  depends. 

4«    Determine  that  in  the  absence  of  light, 
plants  are  unable  to  make  food. 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world* 


TEACHING  STRATEGIES 


-22  >    Sun  Spots 

AXy  Is  ddJS^gn^d  to  dcvzZop  ^u/Uk(iA  tlic  concept 
6  mkt  tliciH  Dtvn  iood.    In  the  pncvioas  activity 
cstzd  a  teak  ^OK  6taJijcJt  and  concluded  that 


erJc 


@ 


UNIT  III. 


CORE  D. 


EUERGY  RLLaTIOnSIIIPS 
III  MY  ENVIROUMLUT 

FOOD  MAKING  lU  I LANTS 


BSCS 


ACTIVITY  3-22.     SUN  SPOTS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  Hie  end  o^  thu  activity,  each  student  6hou£d: 

"have  p^epated  a  lea^  by  coveMng  paxt  OjJ  it  witli 
a  pape^  iitten,. 


ACTIVITY  3-22 
(§) 


MATERIALS 


Camera  (Polaroid  Square  Shooter) 

Polaroid  film 
*Bean  plants  set  during 
Activity  2-^20  that  have  had 
part  of  a  leaf  covered  and  left 
in  the  sun  for  several  days 

Hot  plates  or  stove  for  ea^h 
student  team 

Stiurch  test  solution  (IKI 
soluticm)  in  Barnes  dropping 
bottles,  one  per  student  team 

1000  ml  Pyrex  beaker,  1  per 
student  team 

250  ml  ryrex  beaker,  1  per 
student  team 

70%  Alc<*ol 

12*Ixicdi  Tweezers  or  tongs,  1 
per  student  team 
Petri  dish,  1  per  student  team 
Radiometer 

The  Living  Plant  Chart 


*Not  furnished  in  materials  kit 


ERiC 


TEACHING  STRATEGIES 


planU  have,  ^ood  pio^znt  in  than.    Thu  activAJiy  U  tliz 
iout  0^  6cvzAal  that  mlt  examine  the.  mjon,  KoxnjuxmwU 
oi  thz  load-making  pHjoae^s.   The.  n.(tqiiUum(mt  ioK  ligltt  mJU 
^lut  be  invoMtigatzd  as  u)qjU  oa  thz  hotz  oi  thz  4an. 


T*i^acher  Preparation; 

1.  Refer  to  Activity  3-20,  Core  D  for  leaf  pr'^paration. 
Make  certain  that  the  leaves  have  been  covered  for 
at  least  three,  days. 

2.  Make  sure  The  Living  Plant  Chart  is  hanging  in 
view  of  the  students. 

A  part  of  this  activity  will  serve  as  \  review  of  light 
energy,  which  was  introduced  in  Activ.  /  3-1,  Core  A, 

Begin  this  activity  by  eichibiting  the  plants  prepared 
earlier  and  say: 

A  B-EW  DAYS  AGO  WE  COVERED  SOME  LEAVES  WITH  BLACK 
PAPER.     WHY  DID  WE  DO  THir** 


DID  THE  PART  OF  THE  LEAF  UNDER  THE  PAPER  GET  ANY 
SUNLICTT? 

HOW  COULD  YOU  FIND  OUT  IF  THE  LEAVES  HAVE  ANY 
STARCH  IN  THEM? 

Instruct  the  students  to  remove  the  leaves  carefully  and  to 
follow  the  directions  and  cautions  given  in  Activity 
3-20  in  removing  the  black  paper  from  the  leaves  and  per- 
forming the  starch  test. 


TEACHING  STRATEGIES 


e  ^ood  p/Luent  in  thm.    Tkls  activity  i6  tf.e 
tveAat  that  ^iUi  examine  thz  moijoK  /icquiAmant^ 
d-mking  pnxfCQ^6.   Thz  ^.zquAJimmt  ^ok  light  voitl 
nvutigatzd  a&  u)eJU  oa  the  Hold      thz  4an. 


eparation; 

r  to  Activity  3-20,  Core  D  for  leaf  preparation, 
certain  that  the  leaves  have  been  covered  for 
sast  three  days* 

sure  The  Living  plant  Chart  is  hanging  in 
of  the  students. 

:his  activity  will  serve  as  a  review  of  light 
Lch  was  introduced  in  Activity  3-1,  Core  A. 

activity  by  exhibiting  the  plants  prepared 
i  say: 

DAYS  AGO  WE  COVERED  SOME  LEAVES  WITH  BLACK 
WHY  DID  WE  DO  THIS? 


ie  part  op  the  leaf  under  the  paper  get  any 

;ht? 

yuld  you  find  out  if  the  leaves  have  any 

IN  THEM? 

le  students  to  remove  the  leaves  carefully  and  to 

Irec  .i  ns  and  cautions  given  in  Activity 
Dving  the  black  paper  from  the  leaves  and  per- 
starch  test. 


ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  end  oi  thi6  activity,  each  Uudznt  should: 

"havz  poAticipatzd  in  a  gnoup  that  zxtAactzd  thz 
dilonophyll  ^Hom  a  Izai  and  thzn  tutzd  thz  Iza^ 
ioK  6taAch, 

"havz  ob^zAvzd  thz  mdiomztzA  dzmcmtAotion. 
"havz  KzcjoZlzd  that  thoAz  l6  znzAgy  in  tight* 
'-havz  concludzd  that  plants  get  thzAJi  znzngy  to 
mkz  iood  ^Hjom  thz  4 an. 


students: 


-recall  purpose  of  the  experiment  and  state  it  in 
their  own  words. 


—respond,  ••No,"  "Probably  not.^' 


— recall  and  describe  test  for  starch. 


[ 


TEACHING  STRATEGIES 


Have  students  begin  to  take  pictures  that  show  vrtiich  of 
several  variables  are  needed  to  help  the  plant  make  its 
food.  The  first  photo  will  show  the  effect  of  light  on 
the  leaf. 

Select  two  students  to  photograph  the  leal  showing  the 
pattern  of  the  paper  cutout.    Label  the  picture  and  put  it 
aside. 


When  the  stiidents  have  completed  testing  the  leaver,  ask: 

WHAT  HAPPENED  WHEN  YOU  PUT  THE  STARCH  TEST 
SOLUTION  ON  THE  LEAVES? 

The  results  will  likely  vary  s<xnewhat,  for  there  may  be 
some  residual  starch  in  the  leaves*    There  should  be, 
however,  a  striking  difference  between  the  part  of  the 
leaf  that  has  been  in  the  dark  and  the  part  in  the  light. 
The  pattern  the  students  cut  out  of  the  paper  should  be 
visible  in  the  leaf  as  a  result  of  the  starch  test.  The 
part  of  the  leaf  covered  should  not  respond  to  the  starch 
test  and  remain  white  or  gray.    Discuss  the  results  until 
the  students  agree  that  the  part  of  the  lea -  os  which  were 
in  the  dark  have  less  starch  in  them  than  those  in  the 
light. 

Now  ask: 

HaV  CAN  YOU  EXPLAIN  THE  DIFFERENCE  BETWEEN  mU 
PART  OF  THE  LEAF  THAT  WAS  UNDER  THE  PAPER  AND 
THE  PART  THAT  WAS  NOT  UNDER  THE  PAPER? 


^ORI 
TIME 


TEACHING  STRATEGIES 


nts  begin  to  take  pictures  that  show  which  of 
riables  are  needed  to  help  the  plant  make  its 
first  photo  will  show  the  effect  of  light  on 

students  to  photograph  the  leaf  showing  the 
the  paper  cutout.    Label  the  picture  and  put  it 


1  TIME 


ANTICIPATED  STUDENT  BEHAVIORS 


\  ACTIVITY  3-22 


'tudcnts : 


tudents  have  completed  testing  the  leaves,  ask: 

HAPPENED  WHEN  YOU  PUT  THE  STARCH  TEST 
ION  ON  THE  LEAVES? 

will  likely     iry  somewhat,  for  there  may  be 
aal  stacch  in  the  leaves.    There  should  be, 
striking  difference  between  the  part  of  the 
has  been  in  tlie  dark  and  the  part  in  the  light, 
rt  the  students  cut  out  of  the  paper  should  be 
the  leaf  as  a  result  of  the  starch  test.  The 

leaf  covered  should  not  respond  to  the  starch 
emain  white  or  gray.  Discuss  the  results  until 
ts  agree  that  the  part  of  the  leaves  whicl:  were 
c  have  less  starch  in  them  than  those  in  the 


\i<  YOr  EXPLAIN  THE  DIFFERENCE  BETWEEN  THJJ 
)F  TIfE  LEAF  THAT  WAS  UNDER  THE  PAr  *1R  AND 
\Kr  THAT  WAS  NOT  UNDER  THE  PAPER? 


ERLC 


— observe  the  tested  leaf  and  relate  the  results- 


— respond  with  a  variety  of  explanations;  some 
students  may  suggest  that  the  light  must  have 
been  necossary  for  the  starch  to  be  there;  others 
might  suqgest  that  the  starch  was  usi  d  up  for 
food  or  th<it  the  dark  destroys  starch. 


MATERIALS 


TEACHING  STRATEGIES 


If  students  have  suggested  that  the  plant  uses  light  to 
make  food,  skip  the  following  sequence  and  begin  the 
radiometer  demonstration  described  later  in  thijs  activity* 

WHY  DO  WE  EAT  POODS  LIKE  (list  foods  which  you 
tested  for  starch) ,  WHICH  HAVE  A  LOT  OF  STARCH 
IN  THEM? 


Discuss  the  responses  until  students  agree  that  we  use 
those  foods  as  a  source  of  energy*    Then  ask: 

WHY  DO  YOU  THINK  THAT  PLANTS  HAVE  STARCH  IN  THEM? 

To  elicit  the  desired  response  you  may  have  to  ask 
additional  questions,  such  as: 

DO  LIVING  THINGS  NEED  ENERGY  TO  GROW? 

DO  PLANTS  GROW? 

ARE  PLANTS  ALIV£? 

DO  PLANTS  NEED  ENERGY?  WHY? 

DO  FOODS  WITH  STARCH  IN  THEM  HAVE  ENERGY? 

WHERE  DO  PLANTS  GET  ENERGY? 


It  is  important  that  the  next  sequence  be  followed  very 
closely  to  develop  the  logic  necessary  to  make  the 
inferences  desired. 

Place  the  radiometer  in  a  strong  source  of  light, 
preferably  sunlight  coming  through  a  classrocan  window 
or  sunlight  out  of  doors.    Instruct  the  students  to 
observe  the  radiometer,  then  ask: 


TEACHING  STRATEGIES 


have  suggested  that  the  plant  uses  light  to 
skip  the  following  sequence  and  begin  the 
jSemonstration  described  later  in  this  activity, 

WE  EAT  FOODS  LIKE  (list  foods  which  you 
for  starch)  ,  WHICH  HAVE  A  LOT  OF  STARCH 


M? 


responses  until  students  agree  that  we  use 
as  a  source  of  energy.    Then  ask: 

YOU  THINK  THAT  PLANTS  HAVE  STARCH  IN  THEM? 

le  desired  response  you  may  have  to  ask 
;iuestions,  such  as: 

ENG  THINGS  NEED  ENERGY  TO  GROW? 

^TS  GROW? 

^NTS  ALIVE? 

^TS  NEED  ENERGY?  WHY? 

)S  WITH  STARCH  IN  THEM  HAVE  ENERGY? 

X)  PLANTS  GET  ENERGY? 


:ant  that  the  next  sequence  be  followed  very 
ievelop  the  logic  necessary  to  make  the 
lesired. 

idiometer  in  a  strong  source  of  light, 
;unlight  coming  through  a  classroom  window 
,out  of  doors.    Instruct  the  students  to 
radiometer,  then  ask; 


ERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-recall  burning  foods  and  infer  that  we  eat 
starchy  foods  for  energy. 


—infer  that  plants  can  get  energy  from  staach. 

—respond ,  "Yes . " 
—respond,  "Yes," 
—respond,  "Yes." 

—infer  that  plants  need  energy  to  grow, 
—respond ,  "Yes, " 

-respond,  "From  the  starch,"  scMtie  stiadents  may 
respond  that  they  get  energy  from  the  sun. 


MATERIALS 


TEACHING  STRATEGIES 


DOES  ANYONE  REMEMBER  WHAT  THIS  IS  CALLED? 

Write  the  word  "radicxneter"  on  the  chalkboard. 
WHAT  IS  HAPPENING  TO  THE  RADIOMETER? 

» 

ARE  THE  FLAGS  IN  THE  RADIOMETER  MOVING? 
WHAT  DOES  IT  TAKE  TO  CAUSE  THINGS  TO  MOVE? 
WHERE  IS  THE  ENERGY  COMING  FROM? 
IS  THERE  ENERGY  IN  SUNLIGHT? 

HOW  COULD  WE  FIND  OUT  IF  ENERGY  FROM  SUNLIGHT 
IS  MAKING  THE  RADIC»(ETER  MOVE? 

Allow  a  student  to  shade  the  radicnneter  and  ask: 

WHAT  HAPPENED? 

WHY? 

IS  THERE  ENERGY  IN  LIGHT? 

DO  PLANTS  NEED  LIGHT  TO  GROW? 

WHAT  DO  YOU  THINK  PLANTS  GET  FROM  LIGHT? 

IS  THERE  ENERGY  IN  STARCH? 

DID  THE  PART  OF  THE  LEAF  THAT  WAS  IN  THE  DARK 
HAVE  AIJY  STARCH  IN  IT? 

WHY  NOT? 


TEACHING  STRATEGIES 


ANYONE  REMEMBER  WHAT  THIS  IS  CALLED? 

word  ••radiometer"  on  the  chalkboard. 
IS  HAPPENING  TO  THE  RADIOMETER? 

THE  FLAGS  IN  THE  RADIOMETER  MOVING? 

DOES  IT  TAKE  TO  CAUSE  THINGS  TO  I40VE? 
£  IS  THE  ENERGY  COMING  FROM? 
HERE  ENERGY  IN  SUNLIQIT? 

COULD  WE  FIND  OUT  IF  ENERGY  FROM  SUNLIGHT 
AJCING  THE  RADIOMETER  MOVE? 

tudent  to  shade  the  radiometer  and  ask: 

HAPPENED? 


HERE  ENERGY  IN  LIGHT? 
LANTS  NEED  LiQiT  TO  GROW? 

DO  YOU  THINK  PLANTS  GET  FROM  LIGHT? 
HERE  Et^ERGY  IN  STARCH? 

THU  P^.RT  OF  THE  LEAF  THAT  WAS  IN  THE  DARK 
Air/  STARCH  IN  IT? 

i^OT? 

ERIC  - 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-22 


— recall  first  core  of  activities  and  respond, 
"Radiometer." 


— describe  the  flags  turning,  spinning,  indicate 
that  it  is  moving. 

— respond,  "Yes." 

— recall  and  respond,  "Energy." 

—recall,  "FrcMii  the  tight,"  "I  don't  know." 

— respond,  "Yes,"  "No,"  "Don't  know." 

— suggest  shading  the  instrument. 


— respond  that  the  instrument  stopped  or  that 
it  went  slower. 

— infer  that  because  it  was  shaded,  it  received  no 
light  energy* 

— infer  that  there  is  energy  in  light. 

—respond,  "Yes." 

--respond,  "Maybe  they  get  energy  from  light." 
--respond,  "Yes . " 

—respond,  "No." 

—infer  that  without  light  the  leaf  could  not  have 
starch. 


ACTIVITY  3-22 /  MATERIALS 

TEACHING  STRATEGIES 

\ 

EMC^ 

WHAT  MUST  BE  PRESENT  FOR  STARCH  TO  BE  MADE? 

WHAT  DOES  THE  SUN  GIVE  OFF  THAT  IS  USED  BY  THE 
PLANT  TO  MAKE  STARCH? 

THEN  WHAT  IS  THERE  IN  BOTH  STARCH  AND  SUNLIGHT? 

WHAT  IS  CMJE  THING  WE'VE  FOUND  OUT  THAT  PLANTS 
NEED  IN  ORDER  TO  MAKE  THEIR  FOOD? 

At  this  tiae  drw  the  students'  attention  to  The  Living 
Plant  Chart  and  have  them  add  the  infoxination  just 
gained. 

Say: 

WHERE  ON  THIS  CHART  COULD  WE  RECORD  THE 
INFORMATION  WE'VE  JUST  LEARNED? 

WHAT  COULD  WE  WPTTP  TN  THP  ftirPTaMTT  i?o 

Appoint  or  select  a  volunteer  to  write  this  information 
on  the  chart  in  a  form  similar  to  that  found  in  Diagram 
3-15. 

Conclude  by  asking; 

DO  YOO  THINK  PLANTS  NEED  ANYTHING  BESIDES  LIGHT 
TO  MAKE  FOC^? 

Stu 
~r 

— r 
— r 

— r 

— s 

tl 

—SI 

t] 
tl 

—SI 
Ti 

^- — —                                  '    ^.i..  —                  -  -    

TEACHING  STRATEGIES 


;t  be  present  for  starch  to  be  made? 

s  the  sun  give  off  that  is  used  by  the 
make  starch? 

kT  IS  there  in  both  starch  and  sunlight? 

M«E  thing  WE'VE  found  OUT  THAT  PLANTS 
ORDER  TO  MAKE  THEIR  FOOD? 

draw  the  students*  attention  to  The  Living 
md  have  them  add  the  infoxnation  just 


THIS  CHART  COULD  WE  RECORD  THE 
ION  WE'VE  JUST  LEARNED? 


LD  WE  WRITE  IN  THE  RECTANGLE? 


lect  a  volunteer  to  write  this  information 
in  a  form  similar  to  that  found  in  Diagram 

sking: 

HINK  PLANTS  NEED  ANYTHING  BESIDES  LlffliT 
FOOD? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

— respond,  "Light,"  "Sun." 

— respond,  "Energy,"  "Sunshine. 
— respond,  "Energy," 

— respond,  "Sun,"  "Light." 


— si^gest  in  the  rectangle  with  the  word  light  in  the 
top* 

—suggest,  "There  was  only  starch  in  the  part  of 
the  leaf  in  the  light,"  "No  starch  in  the  part  of 
the  leaf  in  the  dark,"  "Starch  can  only  be  made 
i^en  the  leaf  is  in  the  sunlight." 


—speculate  and  predict.    (Do  not  encourage  or 
reinforce  any  specific  response.) 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


IH  THE  NEXT  ACTIVITY  WE'LL  DO  SOME  N3RE  EXPERIMENTS 
TO  FIND  OUT* 


TEACHING  STRATEGIES 


ACTIVITY  3-22 


NEXT  ACTIVITY  NE'LL  DO  SOME  MORE  EXPERIMENTS 
OUT. 
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Me  and  my 


Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


1. 


Realize  and  appreciate  the  energy  inter- 
relationships between  organisms* 


2.    Appreciate  and  understand  man's  dependence 
on  green  plants  for  food. 

CORE  D  OBJECTIVES: 

1.    Determine  that  plants  contain  food. 

2*    Conclude  that  plants  can  make  their  own 
food  when  certain  environmental  conditions 
prevail « 

5.  Determine  that  without  air,  plants  are 
unable  to  make  food. 

7.  Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 


Activity  3-23.    Plants  Have  An  Air  About  Them 

Tlu^  activity  toill  build  on  pKovlouh  activlUk^  and 
zAtabtUh  ancthoA  ^actoA.  tliat  ptanti  mzd  to  make  th<UA 
{fiod*    bllUle  QKOi^tg  bzan  ptantA  i^m  6zzd&,  Atadtwt^ 
inivoiQ^d  tliat  ptant6  need  mtcA.    Jn  kcXlviXij  3-21  t/ic 
4>£adeHtA  diicoveAcd  that  ptmvU  nzzd  tight  to  make  a'ccrf. 
In  tliU  activity,  it  uUJU  be  C6tabtiihcd  tliat  the  {^ocd- 
making  p^occh6  in  pCantA  MiquOiu  ac'/i. 


MATERIALS 


TEACHING  STRATEGIES 


ERLC 


OCUS  FOR  THIS  ACTIVITY 


OALS: 


\    Realize  and  appreciate  fhe  energy  inter- 
relationships between  organisms. 

i    Appreciate  and  understand  man's  dependence 
On  green  plants  for  food. 

OBJECTIVES: 

•    Determine  that  plants  contain  food, 

Concli^e  that  plants  can  make  their  own 
food  when  certain  environmental  conditions 
prevail • 

.    Detexmine  that  without  air,  plants  are 
unable  to  make  food* 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world* 


TEACHING  STRATEGIES 


Plants  Have  An  Ai^'  About  Them 

(/  tatt£  baitd  on  pKtvioa^  activltit6  and 
wthtK  ^cuUon.  tliat  ptaifvU  need  to  make,  tixoAJi 
I  g^oiMng  bean  piatvU  ^Hjom  4eed6,  6tudavU 
it  plcu/iU  need  mt^.    In  kcjUvitij  3-2/  tlit 
^dovQAzd  that  ptmit6  need  light  to  make  iocd. 
Lvlty,  It  mJU  fae  o^tabU^hzd  tliat  f/ic  ^ood- 
U  in  ptanf^  KtqaoioA  aiK. 


UNIT  III.  ENERGY  R]:LATIOnSHiPS 

IN  MY  ENVIRONMENT 

CORE  D.  PCX)D  MAKING  IN  PLANTS 


ACTIVITY  3-23.     PLANTS  HAVE  AN  AIR 
ABOUT  THEM 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  end  0^  tki^  activity,  eac/i  Uudznt  6houtd: 

"have  coueAed  a  tea^  on  a  gxoi^ing  plant  to  feeep 

oiA  j(>io»M  ^c^aching  f/ie  Ica^. 
"'have,  tested  aovoAi^d  and  uncovered  £caueA  ^o/i 

6taAch* 

"have  in^c^Aed  that  plants  KeqaVie  alt  to 

mm^actu/ie  6ta\di. 
"have  AeviciK'td  The  Living  PCivit  ChoAt  and  ACcaZled 

that  ptanti  need  tigtit  and  (Oafct  to  mnaiactuxe 

jjocd. 

'-have  }oaAticipa.ted  In  oddMig  i^i^oMnation  to  tixe 
plant  diant* 


ACTIVITY  3-^3 


MATERIALS 


*Bean  plants  (1  plant  per  team) 
*Saran  Wrap  (othei  paper  will  not 

work) 
* String 
♦Paper 

The  Living  Plant  Chart 
*Tags  for  marking  leaves 
Hot  nlates 

IOC    J.  Pyrex  beaker,  1  per  team 

of  students 
250  ml  Pyrex  beaker,  1  per  team 

of  students 
70%  Alcohol 

Starch  test  solution  (IKI 
solution)  in  Bctrnes  dropping 
bottles,  1  per  student  team 
Pair  of  tongs,  1  per  sttadent  team 
Petri  dish,  1  per  student  team 
Camera  (Polaroid  Square  Shooter) 
Polaroid  color  film 


TEACHING  STRATEGIES 


Teacher  Preparation; 


1. 


Make  certain  The  Living  Plant  Chart  now  has  the 
light,  soil,  and  water  components  filled 


in. 


2,    All  leaves  should  remain  on  the  plant  until  they  are 
to  be  tested  for  starch. 

Begin  this  activity  by  using  the  Plant  Chart  to  summarize 
what  students  have  discovered  up  to  this  point  that  plants 
need  to  manufacture  food.    The  following  points  should  be 
discussed. 

1.  Plants  do  not  eat  soil  because  the  soil  does  not 
disappear  as  the  plant  grows. 

2.  Although  no  direct  experiment  was  done  to  show  that 
plants  need  water  to  make  food,  the  need  for  water 
in  the  food-making  process  should  be  obvious  since 
water  is  continually  used  by  the  plant  and  the 
plant  dies  without  water. 

3.  Since  the  part  of  the  leaves  in  the  dark  did  not 
have  starch  present  and  the  part  of  the  leavec  in 
the  light  did,  plants  therefore  need  sunlight  to 
make  food. 

Begin  this  summarizing  discussion  by  askings 

WHAT  HAVE  WE  LEARNED  SO  FAR  ABOUT  WHAT  PLANTS 
NEEP  TO  MAKE  THEIR  FOOD? 


ERIC 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


iration; 


irtain  The  Living  Plant  Chart  now  has  the 
soil,  and  water  components  filled 


ives  should  remain  on  the  plant  until  they  are 
ested  for  starch. 

tivity  by  using  the  Plant  Chart  to  summarize 
have  discovered  up  to  this  point  that  plants 
acture  food.    The  following  points  should  be 


do  not  eat  soil  because  the  soil  does  not 
ar  as  the  plant  grows. 

no  direct  experiment  was  done  to  show  that 
need  water  to  make  food,  the  need  for  water 
food-making  process  should  be  obvious  since 
s  continually  used  by  the  plant  euid  the 
ies  without  water. 

he  part  of  the  leaves  in  the  dark  did  not 
arch  present  and  the  part  of  the  leaves  in 
ht  did,  plants  therefore  need  sunlight  to 
od. 

mmarizing  discussion  by  askings 

E  WE  LEARNED  SO  FAR  ABOUT  WHAT  PLANTS 
MAKE  THEIR  FOOD? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students^ 


— recall  previous  experiments  and  chart  and  include 
in  the  response  those  points  listed  above,  i.e., 
1,  2,  and  3« 


MATERIALS 


TEACHING  STRATEGIES 


St 


After  the  discussion,  continue  by  asking: 
DO  PLANTS  BREATHE? 

DO  YOU  THINK  PLANTS  NEED  AIR?  WHY? 


DO  YOU  THINK  THAT  A  LEAF  THAT  DIDN'T  HAVE 
ANY  AIR  WOULD  HAVE  STARCH  IN  IT? 

HOW  COULD  WE  FIND  OUT? 


HOW  COULD  WE  KEEP  A  LEAF  FROM  GETTING  AIR? 

CAN  YOU  THINK  OF  A  WAY  THAT  WE  COULD  KEEP  AIR 
FROM  P'JACHING  SOME  LEAVES? 


Allow  each  student  to  select  a  leaf  on  a  bean  plant  and 
label  it  with  his  name  on  a  tag*    Then  cover  the  leaf  with 
the  airtight  covering,  Saran  Wrap,  and  Joosely  tic  it 
around  the  "leaf  stem."    The  leaf  surface  must  be  com- 
plete:     covered,  top  and  bottom,  with  as  littJc  air  as 
possible  remaining  between  the  Saran  Wrap  and  leaf  surface* 


Select  a  student  to  photograph  the  plant  showing  the 
experimental  set  up*    Label  and  set  aside. 

Do  not  remove  the  leaf  from  the  plant* 


^ORK 
TIME 


ERIC 


4 


TEACHING  STRATEGIES 


discussion,  continue  by  asking: 
iLANTS  BREATir./ 

r 

OU  THINK  PLANTS  NEED  AIR?  WHY? 


OU  THINK  THAT  A  LEAF  THAT  DIDN'T  HAVE 
AIR  WOULD  HAVE  STARCH  IN  IT? 


COULD  WE  FIND  OUT? 


:OULD  WE  KEEP  A  LEAF  FROM  GETTING  AIR? 

/OU  THINK  OF  A  WAY  THAT  WE  COULD  KEEP  AIR 
REACHING  SOME  LEAVES? 


1  Student  to  select  a  leaf  on  a  bean  plant  and 
^ith  his  name  on  a  tag.    Then  covqt  the  leaf  with 
ght  covering,  Saran  Wrap,  and  Joosely  tie  it 

2  "leaf  stem."  The  leaf  surface  must  be  com- 
L^vered,  top  and  bottc^n,  with  as  little  air  as 
leinaining  between  the  Saran  Wrap  and  leaf  surface. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-23 
15) 


students: 


—respond,  "Yes,**  "Ho,"  "They  must,  they  need  air." 


-suggest  that  they  require  oxygen  like  animals; 
maybe  they  require  it  to  make  food,  maybe  they 
require  it  in  order  to  live- 


—respond,  "Yes,"  "No,"  "Don't  know," 

—suggest  testing  a  plant  for  starch  which  didn't 
have  any  air  available* 

— suggest  putting  it  in  a  bottle* 


•suggest  wrapping  leaves  in  plastic  or  coating 
leav^es  with  something. 


%  >WORK 
C  TIME 


student  to  photograph  the  plant  showing  the 
tal  set  up.    Label  and  set  aside. 

lovo  the  leaf  from  the  plant. 


LERIC 


ACTIVITY  3-23 


MATERIALS 


ERLC 


TEACHING  STRATEGIES 


Place  the  plants  in  light  for  two  or  three  days,  watering 
when  necessary.    Go  on  to  the  next  activity  while  waiting. 
Then  test  the  leaves  for  starch,  using  the  strategy  from 
Activity  3*21.    Be  sure  also  to  test  scxne  leaves  that  were 
not  covered  with  Saran  Wrap  as  a  comparison.    Just  prior 
to  testing  the  leaves,  review  with  the  students  what  was 
done  two  or  three  days  earlier  in  preparing  the  plcuits 
for  the  test. 


St 


Select  a  student  to  photograph  leaves  immediately  after 
they  receive  the  starch  test.    Label  and  set  aside  for 
later  use.    This  photo  will  show  the  test  for  the  air 
variable. 


%  WORK 
f  TIME 


Then  cisk: 

DO  PLANTS  NEED  AIR  TO  MAKE  FOOD? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


mts  in  light  for  two  or  three  days,  watering 
y.    Go  on  to  the  next  activity  while  waiting. 
r  leaves  for  starch ,  using  the  strategy  from 

Be  sure  also  to  test  some  leaves  that  were 
rith  Saran  Wrap  as  a  comparison.    Just  prior 
le  leaves,  review  with  the  students  v^at  was 
hree  days  earlier  in  preparing  the  plamts 


ent  to  photograph  leaves  immediately  after 
the  stanch  test.    Label  and  set  aside  for 
his  photo  will  show  the  test  for  the  air 


TIME 


>WORK 
TIME 


S  NEED  AIR  TO  MAKE  FOOD? 


—infer  that  plants  need  air  since  little  starch 
was  found  in  covered  leaves. 


MATERIALS 


Oiagraa  3-15 


TEACHING  STRATEGIES 


WOULD  PLANTS  BE  MAKING  ANY  POOD  IP  THEY  DIDN'T 
HAVE  AIR? 

WOULD  PLANTS  BE  ABLE  TO  LIVE  WITHOUT  AIR? 

To  conclude  this  activity^  complete  the  section  of  The 
Living  Plant  Chart  which  pertains  to  air,  emphasizing 
that  since  there  was  little  starch  in  the  covered  leaf, 
plants  need  air  for  the  food-making  process.    See  Diagram 
3-15  of  the  completed  chart  for  suggested  wording* 


TEACHING  STRATEGIES 


PLANTS  BE  MAKING  ANY  FOOD  IF  TfiEY  DIDN'T 

[R? 

Plants  be  able  to  live  without  air? 

this  activity,  complete  the  section  of  The 
:  Chcurt  which  pertains  to  air,  emphcisizing 
ihere  was  little  starch  in  the  covered  leaf, 
air  for  the  food'^making  process.    See  Diagram 
completed  chart  for  suggested  wording. 


LERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  3-23 


students ; 

—reply,  ••No,"  -Don't  think  so.- 
— reply,  "No." 
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OBJECTIVE  roCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


1.  Realize  and  appreciate  the  energy  inter- 
relationships between  organisms, 

2,  Appreciate  and  tinders tand  mam's  dependence 
on  green  plants  for  food. 

CORE  D  OBJECTIVES: 

1.  Detezmine  that  plants  contain  food« 

2.  Conclude  that  plants  can  make  their  own 
food  vAien  certain  environmental  conditions 
prevail, 

6.  Determine  that  in  the  absence  of  **green 
stuff"  (chlorophyll) ,  plants  are  unable  to 
make  food. 

7.  Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world* 


Activity  3-24  >    The  Green  Machine 

T/uA  ojiitivitg  mtt  pHovide.  the.  la^t  compo^icnt  the 
aniweJi  to  the  qut&tion  'Wiot  do  plants  need  to  make 
ioodf^   The  6tadmt6  mtt  iee,  tk^ugh  expeAimentation, 
that  Oi^ly  tho&t  pait6      the  leaj^  tiiat  to^xtaht  "g^cen 
htaii^^  {chlonophylt]  produce  ^taAch,  and  then,eio^e 
coHcZudz  that  chtoAophytl  l&  nece&6a/Ly  ^o^  f^ioto^ij^itJie^U 
to  be  comptetzd. 


MATERIALS 


TEACHING  STRATEGIES 


ERLC 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.  Realize  and  appreciate  the  energy  inter^ 
relationships  between  organisms. 

2.  Appreciate  and  understand  mfui's  dependence 
on  green  plants  for  food. 

D  OBJECTIVES: 

1.  Determine  that  plants  contain  food. 

2.  Conclude  that  plants  can  make  their  own 
food  v^en  certain  environmental  conditions 
prevail. 

6.    Determine  that  in  the  absence  of  **green 
stuff**  (chlorophyll),  plants  are  unable  to 
make  food* 

Appreciate  the  role  of  green  plants  in 
sui^lying  food  to  the  remainder  of  the 
living  world. 


TEACHING  STRATEGIES 


-24  >    The  Green  Machine 

Uy  mJtt  phjovidz  thz  toAt  component  the 
the  quution  ^Utiat  do  plantA  need  to  mke 
e  6tidentA  mZt  6ee,  thnough  expen^entatLon, 
tho^e  poAtA  cfjj  the  teai  tliat  eontoAji  ''gteeit 
lonjophyJU]  pKodace  6t(Vich,  and  the^eic^e 
hat  chioHjopliylt  JU  neeeM^ohy  ^ok  photon  y^ittie^l^ 
^eted. 


LERIC 


UNIT  III, 


CORE  D. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRCniMENT 

FOOD  MAKING  IN  PLANTS 


BSCS 


iWZTIVITY  3-24.      THE  GREEN  MACHINE 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tlie  end      ttiU  attivUij,  cadi  student  ihciitdi 

'-have  KecaUed  the  com}.vucMt4  o^  ttie  ^ood-inc^uig 

pnoce66  explcxQjd  thia  ia\. 
'-have  i^kttehed  a  vauegaivd  tea^* 
--have  tested  a  voAAcgatcd  Lcaj^  ^o^  6taAch. 
"have  conctuded  tltat  chCo\cphyit  nait  be  p^c^ent 

in  ondeA  ^ok  pianU  to  produce  ^ood. 


♦Variegated  (multi-colored) 
geranium  or  coleus  plant  (most 
florists  should  have) 
*Plain  white  paper 
The  Living  Plant  Chart 
*Many  varieties  of  green  plants 

for  display  use  only 
Hot  plates 

1000  ml  Pyrex  beaker,  1  per  team 

of  students 
250  ml  Pyrex  beaker,  1  per  team 

of  studento 
70%  Alcohol 

Starch  test  solution  (IKI 
solution)  in  Barnes  dropping 
bottles,  one  per  student  team 

Pair  of  tongs,  1  per  student 
team 

Petri  dish,  1  per  student  team 


*Not  furnished  in  materials  kit 


ERLC 


TEACHING  STRATEGIES 


Teacher  Preparation: 

1.  Direct  students  to  save  the  "^reen  water"  from  the 
starch  tests  for  use  later  in  this  activity. 

2.  A  variegated  geranium  that  shows  a  white  leaf 
margin  is  a  more  reliable  plant  to  use  for  the 
tests  in  this  activity;  a  coleus  plant  may  be 
used  as  a  substitute,  however,  if  the  leaves 
have  deep  red  centers  and  if  it  is  a  mature 
plant. 

Begin  by  displaying  The  Living  Plant  Chart  and  asking: 

WHAT  HAVE  WE  BEEN  TRYING  TO  FIND  OUT  THROUGH  OUR 
LEAF  EXPERIMENTS  THE  PAST  WEEK? 


Point  to  the  chart  and  ask: 

SO  FAR,  WHAT  THINGS  HAVE  WE  LEARNED  PLANTS 
NEED  TO  MAKE  FOOD? 


The  following  points  should  be  included  in  the  discussion: 

1.    Plants  do  not  eat  soil  because  the  soil  does  not 
disappecu:  as  the  plant  grows. 

2«    Although  no  direct  experiment  was  done  to  show 
that  plants  need  water  to  make  food,  since  plcuits 
need  water  to  grow  they  must  need  water  to  make 
food. 


TEACHING  STRATEGIES 


iration: 

students  to  save  the  "green  water"  from  the 
tests  for  use  later  in  this  activity. 

^gated  geranitam  that  shows  a  white  leaf 
is  a  inore  reliable  plant  to  use  for  the 
n  this  activity;  a  coleus  plant  may  be 
!  a  substitute,  h;,wever,  if  the  leaves 
ep  red  centers  and  if  it  is  a  mature 


laying  The  Livin^  Plant  Chart  and  asking: 

E  WE  BEEN  TRYING  TO  FIND  OUT  THROUGH  OUR 
ERIMENTS  THE  PAST  WEEK? 


chart  and  ask: 

WHAT  THINGS  HAVE  WE  LEARNED  PLANTS 
MAKE  FOOD? 


points  should  be  included  in  the  discussion: 

do  not  eat  soil  because  the  soil  does  not 
ar  as  the  plant  grows* 

h  no  direct  experiment  was  done  to  show 
ants  need  water  to  make  food,  since  plants 
ter  to  grow  they  must  need  water  to  make 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


-recall  beginning  of  core  and  respond,  "How  plants 
make  food,"  "Where  plants  get  their  food." 


-examine  and  study  The  Living  Plant  Chart  and 
recall  light,  air,  and  water. 


TEACHING  STRATEGIES 


3.  Since  leaves  in  the  dark  had  no  starch  present 
when  tested  and  leaves  in  the  light  did,  plants 
therefore  need  sunlight  to  make  food. 

4.  Since  leaves  covered  with  wrap  showed  little  starch 
present  and  uncovered  leaves  clearly  showed  stctrch 
present,  air  must  be  necessary  for  the  food-making 
process  of  plants* 

Continue  by  showing  the  students  various  types  of  green 
plants.  Sayt 

WHAT  DO  ALL  THESE  PLANTS  HAVE  IN  COMMON? 


9 

ONE  OF  THE  THINGS  YOQ  MENTIONED  THAT  WAS  THE  SAME  S| 
ABOUT  ALL  PLANTS  IS  THAT  SOME  PART  OF  EACH  PLANT 
IS  GREEN. 

WHY  DO  you  SUPPOSE  PLANTS  ARE  GREEN? 


WHAT  DO  WE  CALL  THIS  "GREEN  STUFF?" 
Write  "chlorophyll"  on  the  board. 

Discuss  all  responses.    If  students  suggest  that  the 
chlorophyll  has  something  to  do  with  food,  ask  them 
how  they  might  test  that  idea.    If  not,  ask: 

DO  YOU  SUPPOSE  PLANTS  COULD  LIVE  IF  THEY  WERE 
NOT  GREEN? 


TEACHING  STRATEGIES 


:e  leaves  in  the  dark  had  no  starch  present 
I  tested  and  leaves  in  the  light  did,  plants 
re  fore  need  sunlight  to  make  food. 

:e  leaves  covered  with  wrap  shewed  little  starch 
ent  and  uncovered  leaves  clearly  showed  stcurch 
ent,  air  must  be  necesseury  for  the  food-making 
ess  of  plants. 

»y  showing  the  sttidents  Vcurious  types  of  green 
ay: 

DO  ALL  THESE  PLANTS  HAVE  IN  COMMON? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  3-24 

@ 


— suggest  that  they  all  have  leaves,  grow  in  dirt, 
need  water,  have  a  stem,  are  in  a  pot,  are  green. 


s 


>F  THE  THINGS  YOU  MENTIONED  THAT  WAS  THE  SAME 

ALL  PLANTS  IS  THAT  SOME  PART  OF  EACH  PLANT 
tEEN. 

O  YOU  SUPPOSE  PLANTS  ARE  GREEN? 


DO  WE  CALL  THIS  "GREEN  STUFF?" 
orophyll"  on  the  board. 

1  responses.    If  students  suggest  that  the 
1  has  something  to  do  with  food,  ask  them 
ight  test  that  idea.    If  not,  ask: 

U  SUPPOSE  PLANTS  COULD  LIVE  IF  THEY  WERE 
REEN? 


ERIC 


—respond,  "Because  they  have  that  "green  stuff"  in 
them." 

— respond ,  "Chlorophyll . " 


•-respond,  "Don't  know,"  "Maybe,"  "Sure,  I  know 
some  that  are  not  green," 


J 


MATERIALS 


TEACHING  STRATEGIES 


C 


IF  A  LEAF  IS  NOT  GREEN  DO  YOU  THINK  IT  WOULD 
HAVE  ANY  STARCH  IN  IT? 


Display  variegated  plant  and  ask: 

HOW  IS  THIS  PLANT  DIFFERENT  FROM  THE  PLANTS  THAT 
WE  USED  IN  EARLIER  ACTIVITIES? 

WHY  IS  PART  OF  THE  LEAF  WHITE? 


DO  YOU  SUPPOSE  THAT  THIS  PLANT  HAS  STARCH  IN  IT? 

DO  YOU  THINK  THAT  THE  WHOLE  LEAF  WILL  HAVE 
STARCH  IN  IT? 

HOW  COULD  WE  FIND  OUT? 


Distribute  a  leaf  to  each  student. 

BEFORE  WE  DO  THE  STARCH  TEST,  DRAW  A  PICTURE  OF 
YOUR  LEAF  AND  LABEL  THE  GREEN  AND  WHITE  PARTS 
SO  THAT  YOU  CAN  REMEMBER  WHAT  PART  WAS  GREEN 
AND  WHAT  PART  WAS  WHITE. 


As  an  alternative  to  drawing,  you  may  wish  to  permit  one 
or  two  students  to  take  a  picture  of  the  leaf.    Mount  it  on 
paper  and  label  it  to  identify  the  green  and  white  parts. 
Take  another  picture  after  the  starch  test  is  made. 
These  two  pictures  will  illustrate  the  importance  of 

chZonDphytt. 


WORK 
TIME 


TEACHING  STRATEGIES 


F  IS  NOT  GREEN  DO  YOU  THINK  IT  WOULD 
STARCH  IN  IT? 

r 

gated  plant  and  ask: 

HIS  PLANT  DIFFERENT  FROM  THE  PLANTS  THAT 
IN  EARLIER  ACTIVITIES? 

ART  OF  THE  LEAF  WHITE? 


UPPOSE  THAT  THIS  PLANT  HAS  STARCH  IN  IT? 

iINK  THAT  THE  WHOLE  LEAF  WILL  HAVE  ' 
^  IT? 

3  WE  FIND  OUT? 


leaf  to  each  student. 

B  DO  THE  STARCH  TEST,  DRAW  A  PICTURE  OF 
P  AND  LABEL  THE  GREEN  AND  WHITE  PARTS 
ifOU  CAN  REMEMBER  WHAT  PART  WAS  GREEN 
PART  WAS  WHITE, 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "Yes,  because  they  had  starch  in  them 
after  we  took  the  green  out." 


— observe  that  the  leaves  have  vAiite  edges. 

— infer  that  it  must  not  have  any  chlorophyll 
in  it* 

—predict,  "Yes,"  "Probably,"  "The  others  did. 


—predict,  "Yes,"  "No,"  "Maybe." 

— suggest  testing  the  leaf  with  the  starch  test 
solution* 


— sketch  a  leaf* 


WORK 
TIME 


:ive  to  drawing,  you  may  wish  to  pennit  one 
:s  to  take  a  picture  of  the  leaf.    Mount  it  on 
!l  it  to  identify  the  green  and  white  parts. 
)icture  after  the  starch  test  is  made. 
:ures  will  illustrate  the  importance  of 

ERIC 


MATERIALS 


TEACHING  STRATEGIES 


St 


Instruct  students  to  perform  the  starch  test  as  in  the 
previous  activity. 


When  all  have  completed  the  test,  say: 
WHAT  DID  YOU  FIND? 


WHY  DO  YOU  SUPPOSE  THERE  IS  STARCH  ONLY  WHERE 
THE  LEAF  IS  GREEN? 


At  this  time  add  to  The  Living  plant  Chart  the  information 
just  collected*    Point  to  the  chlorophyll  part  and  ask: 

WHAT  COULD  WE  PUT  ON  OUR  CHART  THAT  WOULD  TELL 
US  WHAT  CHLOROPHYLL  HAS  TO  DO  WITH  THE  PLANT? 


ERIC 


TEACHING  STRATEGIES 


stiidents  to  perform  the  starch  test  as  in  the 
activity. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


TUDENTS  AS  NECESSARY 


%^ORK 
C  TIME 


lave  completed  the  test,  say: 
DID  you  FIND? 


XD  you  SUPPOSE  THERE  IS  STARCH  ONLY  WHERE 
^EAF  IS  GREEN? 


Line  add  to  The  Living  Plant  Chart  the  information 
icted.    Point  to  the  chlorophyll  part  and  ask: 

COULD  WE  PUT  ON  OUR  CHART  THAT  WOULD  TELL 
[AT  CHLOROPHYLL  HAS  TO  DO  WITH  THE  PLANT? 


-relate  that  starch  was  found  only  where  the 
leaf  was  green. 


-responses  will  vary;  may  suggest  that  chlorophyll 
is  necessary  for  the  plemt  to  make  starch. 


•suggest,  "It  has  to  be  green  to  make  food," 
"Starch  is  only  in  the  green  part." 


TUDENTS  AS  NECESSARY 


ACTIVITY  3-24 

® 


MATERIALS 


TEACHING  STRATEGIES 


Appoint  or  select  a  volunteer  to  write  this  information 
on  the  chart  referring  to  the  cc»npleted  chart  in  Diagram 
3-15  for  suggested  wording •    At  the  same  time  have  one  or 
two  selected  students  arrange  a  display  of  all  the  pictures 
showing  what  plants  need  to  make  food.    Be  sure  they  are 
arranged  in  the  following  sequence:    Air  +  Water  +  Light  + 
Chlorophyll^^Plant  Food* 

CXJR  PHOTOGRAPHS  ARE  DISPLAYED,  OUR  CHART  IS 
ALL  FILLED  IN,  AND  WE  HAVE  THE  INFORMATION 
WE  NEED.     WHAT  DID  WE  FIND  THAT  PLANTS  NEED 
TO  MAKE  FOOT? 


It  might  help  us  to  remember  these  things  if  we  wrote 
it  down  a  special  way. 


Write: 


AIR  +  WATER  +  LIGHT  +  CHLOROPHYLL-*- PLANT  FOOD 

LET'S  REVIEW  SOME  OF  THE  THINGS  WE'VE  TALKED 
ABOUT  IN  CLASS  THESE  PAST  FEW  WEEKS.  I'M 
GOING  TO  ASK  YOU  SOME  QUESTIONS,     PLEASE  RAISE 
YOUR  HAND  TO  ANSWER. 


IS  WATER  A  FOOD?    HOW  MANY  THINK  IT  IS? 

Record  names  of  students  who  raise  their  hands  on 
Tallysheet  3-11  included  at  the  end  of  this  activity. 

IS  LIGHT  A  FOOD?    HOW  MANY  THINK  IT  IS? 


Record  names  on  Tallysheet  3*^1 1« 


IS  AIR  A  FOOD?    HOW  MANY  THINK  IT  IS? 


Record  names  on  Tallysheet  3-11. 


«              ■  '                ■       -i  ......   

TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS  X 

students: 

Dr  select  a  volunteer  to  write  this  information 
ictrt  referring  to  the  ccnnpleted  chart  in  Diagram 
t  suggested  wording.    At  the  same  time  have  one  or 
:ted  students  arrange  a  display  of  all  the  pictures 
i^at  plants  need  to  make  food.    Be  sure  they  are 
in  the  following  sequence:    Air  -¥  Water  +  Light  + 
ai-^-Plant  Food. 

PHOTOGRAPHS  ARE  DISPLAYED,  OUR  CHART  IS 
FILLED  IN,  AND  WE  HAVE  THE  INFORMATION 

^EED*     WHAT  DID  WE  FIND  THAT  PLANIS  NEED 

4AKE  FOOD? 

help  us  to  r«nember  these  things  if  we  wrote 
I  special  way* 

--recall,  "Air,"  "Water,"  "Light,"  "Chlorophyll." 

+  WATER  +  LIGHT  +  CHLOROPHYLL-^ PLANT  FOOD 

S  REVIEW  SOME  OF  THE  THINGS  WE'VE  TATJCED 
IT  IN  CLASS  THESE  PAST  FEW  WEEKS,  I'M 
IG  TO  ASK  YOU  SOME  QUESTIONS.     PLEASE  RAISE 
i  HAND  TO  ANSWER. 

fATER  A  FOOD?    HOW  MANY  THINK  IT  IS? 

— raise  hands. 

imes  of  students  v*io  raise  their  hands  on 

St  3-11  included  at  the  end  of  this  activity. 

JGHT  A  POOD?    HOW  MANY  THINK  IT  IS? 

— raise  hands. 

mes  on  Tallysheet  3-11. 

IR  A  FOOD?    HOW  MANY  THINK  IT  IS? 

—raise  hands. 

mes  on  Tallysheet  3*-ll. 

,  ERLC 

TEACHING  STRATEGIES 


IS  SOIL  A  TOGO?    HOW  MANY  THINK  IT  IS? 
Record  names  on  Tallysheet  3-11. 

If  more  than  a  few  students  raised  their  hands  in  response 
to  these  questions,  review,  before  proceeding,  the  food  = 
energy  concept,  and  the  concept  that  since  air,  light, 
water  and  soil  do  not  give  energy  they  are  not  foods. 
Then  ask  the  questions  above  once  more* 

WHERE  DO  PLANTS  GET  THE  ENERGY  TO  MAKE  FOOD? 

IF  YOU  TRACE  EVERY  FOOD  CHAIN  BACK  TO  THE  FIRST 
THING  IN  IT,  WHAT  WOULD  IT  BE? 

WHAT  MAKES  FOOD  FROM  AIR,  WATER,  LIGHT,  AND 
CHLOROPHYLL  FOR  LIVING  THINGS  ON  EARTH? 

Finally  go  to  the  chalkbosuni  and  writes 

HAVE  YOU  THANKED  A  GREEN  PLANT  TODAY? 

Ask  students  to  explain  vrtiat  this  bumper  sticker  slogan 
means.    Allow  discussion  of  their  interpretations.  Use 
this  as  a  clue  to  their  understanding  and  appreciation  of 
the  previous  activities. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS      \  ACTIVITY 


A  FOOT?    HOW  MANY  THINK  IT  IS? 
on  Tallysheet  3-11, 

a  few  students  raised  their  hands  in  response 
stions,  review y  before  proceeding^  the  food  = 
pt,  and  the  concept  that  since  air^  lights 
il  do  not  give  energy  they  are  not  foods. 

questions  above  once  more. 

3  PLANTS  GET  THE  ENERGY  TO  MAKE  FOOD? 

PRACE  EVERY  FOOD  CHAIN  BACK  TO  THE  FIRST 

4  IT,  WHAT  WOULD  IT  BE? 

CES  FOOD  FROM  AIR,  WATER,  LIGHT,  AND 
lYLL  FOR  LIVING  THINGS  ON  EARTH? 

>  the  chalkboard  and  write: 

J  THANKED  A  GREEN  PLANT  TCX>AY? 

to  explain  what  this  bumper  sticker  slogan 
^  discussion  of  their  interpretations.  Use 
le  to  their  understanding  £uid  appreciation  of 

activities. 


Students: 
--raise  hands « 


— respond,  "From  the  sun." 


— respond,  "Plcmts,"  "The  sun." 


— respond,  "Green  plauits." 
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Me  and  my 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 

UNIT  GOALS: 

1. 

Realize  and  appreciate  the  energy  inter- 
relationships between  organisms. 

2. 

Appreciate  cuid  understand  man's  dependence 
on  green  plcuits  for  food. 

OBJECTIVES ; 

1. 

Determine  that  plants  contain  food. 

2. 

Conclude  that  plants  can  make  their  own 
food  i4ien  certain  environmental  conditions 
prevail* 

3. 

Infer  that  the  sun  provides  the  energy 
upon  vAiich  man  and  other  life  depends. 

4. 

Determine  that  in  the  absence  of  lights 
plants  are  unedDle  to  make  food. 

5. 

Determine  that  without  air,  plants  are 
imable  to  make  food. 

6. 

Determine  that  in  the  absence  of  "green 
stuff"  (chlorophyll) ,  plants  are  unable  to 
make  food. 

7. 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world* 

TEACHING  STRATEGIES 

Activity  3-25.    Review  Of  Success 

Thz  eZtven  qut^tloni  hi  thU  Kzvlm  oi  4ucce64  cfeecfe  on 
j^tud^ntA^  mdvutanding  oi  tht  impohXantz  oi  ptayvU  tu 
mlt  06  tht  abltity  to  nzad  a  gKopk.   Vi&ciU6lon  oi  tkoMt 

^OCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.  Realize  and  appreciate  the  energy  intern- 
relationships  between  organisms* 

?.    Appreciate  and  tinderstand  nicui's  dependence 
on  green  plants  for  food. 

D  OBJECTIVES: 

L.    Determine  that  plants  contain  food. 

2.  Conclude  that  plants  can  make  their  own 
food  when  certain  environmental  conditions 
prevail. 

J.    Infer  that  the  sun  provides  the  energy 
upon  which  roan  and  other  life  depends. 

Determine  that  in  the  absence  of  light, 
plants  are  unable  to  make  food. 

Determine  that  without  air,  plants  are 
unable  to  make  food. 

Determine  that  in  the  absence  of  "green 
stuff"  (chlorophyll) ,  plants  are  unable  to 
make  food. 

Appreciate  the  role  of  green  plants  in 
supplying  food  to  the  remainder  of  the 
living  world. 


TEACHING  STRATEGIES 


25.    Review  Of  Success 


quUtioM  in  thU  fizvloijo  oi  ^ucceA^  cktck  on 
nc    o  [ding      the,  AjnpoHJtmct      pla^vU  a& 


UNIT  III. 


CORE  D. 


ENERGY  RELATIONSHIPS 
IN  MY  ENVIRONMENT 

FOOD  MAKING  IN  PLANTS 


BSCS 


ACTIVITY  3-25.    REVIEW  OF  SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tht  end      tkii  activity,  each  student  should: 

"have  cmmAed  each  oi  the  queMLonA  on  OtoKkiheet 
3-20, 


ACTIVITY  3-25 


MATERIALS 


Wbrksheet  3-20 
Slides  3-41  and  3-42 
*35inm  Slide  projector 

Slide  3-41 


1  ruwtS^'t  MitMiif  fWM  Mil 

 J  n«j  it  i«it  MKf  rm  ««• 

 t  Mkfi  ISC  Mttr  fiP  imiM 

 t  n«rs     Ml*  «■  N» 

  n«rs  m  twtiiNi  rap  n(  •!«  10  tiw 

 I  nmimamtHim. 

 «.  mmn  ma  m  i*  inn     m  n«ts 

 a  nam  m»  m  tt     m*  m  nmi 


Slide  3-42 


u  «  fuMf  Ml  MS  Mf  ii«  f  i«t  4{*  tr     1  m«  »:> 


ERIC 


^   *Not  furnished  in  natarials  kit 


TEACHING  STRATEGIES 


quUtioM  iM)vidii&  oppontaniX^  (pK  you  to  pnovldz  tho, 
6txidzifvU  mXk  po6itLvQ,  Kzln{fifitmQjnt  and  to  glvz  (U^A^tanac 
to  tho^z  who  nzzd  it. 


As  you  distribute  Worksheet  3-20  have  each  student  put  his 
name  cuid  the  date  oa  it* 

Say: 

TODAY  LET'S  THINK  ABOUT  SOME  OF  THE  THINGS 
WE  HAVE  LEARNED  ABOUT  PLANTS.     I  WILL  HAND 
OUT  A  WORKSHEET  OF  QUESTIONS.     AS  I  READ 
EACH  OF  THE  QUESTIONS,  MARK  YOUR  OWN  ANSWERS 
BUT  DON'T  TELL  OTHERS  WHAT  YOU  MARK.  WE 
WILL  TALK  ABOUT  YOUR  ANSWERS  WHEN  ALL  OF 
YOU  HAVE  FINISHED  THE  WORKSHEET.     ARE  THERE 
ANY  QUESTIONS? 

Project  Slide  3-41  euid  read  the  instructions.    Then  say: 

I  WILL  READ  EACH  OF  THE  STATEMENTS  ONCE, 
REPEAT  IT  A  SECOND  TIME,  AND  THEN  GIVE  YOU 
TIME  TO  ANSWER. 


Project  Slide  3-42  and  have  students  \.urn  their 
worksheets  over.    Read  the  question  aloud  twice.  When 
all  have  cmswered,  collect  th^  worksheets.    Then  project 
each  slide  smd  have  the  students  discuss  each  answer. 

After  class,  tally  the  students'  answers  on  Tallysheet 
3-11.    Use  this  information  in  planning  to  teach  Core  A 
of  Unit  IV,  which  expands  the  concepts  of  food  chains  and 
webs  to  develop  the  concept  of  transferring  energy  and 
matter  through  environmental  systems. 


TEACHING  STRATEGIES 


pfwvidu  opponXwfutidJi  ^ok  you  to  pnx)vi.d(i  the. 
iUth  po6itive  KtinionximQjnt  avid  to  qjLvz  dd^jUtantz 
vho  need  it* 


tribute  Worksheet  3-20  have  each  student  put  his 
:he  date  oti  it* 


LET'S  THINK  ABOUT  SOME  OF  THE  THINGS 
\WE  LEARNED  ABOUT  PLANTS.     I  WILL  HAND 
^  WORKSHEET  OF  QUESTIONS.     AS  I  READ 
OF  THE  QUESTIONS^  MARK  YOUR  OWN  ANSWERS 
XDN'T  TELL  OTHERS  WHAT  YOU  MARK.  WE 
TALK  ABOUT  YOUR  ANSWERS  WHEN  ALL  OF 
[AVE  FINISHED  THE  WORKSHEET.     ARE  THERE 
QUESTIONS? 

ide  3-41  and  read  the  instructions.    Then  say: 

X  READ  EACH  OF  THE  STATEMENTS  ONCE, 
iT  IT  A  SECOND  TIME,  AND  THEN  GIVE  YOU 
TO  ANSWER. 


ide  3-42  and  have  students  turn  their 

over.    Read  the  question  aloud  twice.  When 
tnswered,  collect  the  worksheets.    Then  project 
and  have  the  students  discuss  each  answer. 

s,  tally  the  students*  answers  on  Tallysheet 
this  information  in  planning  to  teach  Core  A 
whidi  expands  the  concepts  of  food  chains  and 


V€ 


rn^p-e  concept  of  tramsf erring  energy  and 
lJ^^ ironmental  systems. 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  end  0({  this  acJUvlty,  ejxch  6tudmt  should'* 

—have  dc6ca64ed  ukat  ptavvU  nzzd  and  thtoi 

mpoKtantz* 
-'havz  ducii66zd  g^ptu  and  tktoi  a6e. 
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NEW  STUDENTS  ENTERING  DURING  THIS  CORE 


Date  Entered 


Last  Name     Name  Used 


STUDENTS  DROPPED  IN  THIS  PERIOD 
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Last  Name  First 

Ethnic  Group 
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Sex 


M  F 


M  F 


M  F 
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Birthdate 


W  »  white 
B  =  black 
S  =  Spanish- 
American 
0  =  other 


Test  date 


Test 


W  B  0 


W  B  0 


W  B  0 


W  fi  0 


Total 


W  «  Wise 
B  =  Binet 
0  =  other 
(naune) 
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